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Is your winding department faced with a tough 
coil winding job? If so, call in the Belden Wire 


Engineering Service. 

Belden Wire Engineers are 
available, without obligation, to 
help your engineers or production 
men on any problem connected 
with magnet wire. For instance, 
they can help your staff in select- 
ing the best type of wire insula- 
tion for a particular coil winding 
job. They can also determine the 
correct wire sizes and tolerances 
to meet unusual specifications. 

Belden Wire Engineers have 
developed a number of simple 





Belden Dereeler speeds up coil 
winding by reducing spool 
changes. Write for bulletin. 





Do you have any coil winding problems? 
Let Belden Wire Engineering Service help you 


tests for checking the quality of incoming wire 


shipments. If your winding department is not 


familiar with these winding tests, 
a Belden Wire Engineer will 
gladly demonstrate them. 

In many cases, the Belden Wire 
Service has located the causes of 
winding machine troubles and 
has recommended adjustments 
in machine settings which have 
corrected long standing difficul- 
ties. In other cases, they have 
checked coil impregnation me- 
thods. Belden Wire Engineers will 
gladly help you at any time with 


similar magnet wire problems. 


Belden Manufacturing Company, 4633 W. Van Buren Street, Chicago 


Belden Magnet Wires | 





































This simple gyroscope, a toy top, is the father 
of the automatic pilot in our big bombing 
planes—the marvelous gadget our boys call 
“Elmer.” 





Often, on the way home after a raid, they 
turn the plane over to Elmer—for they know 
the pilot can be depended on to fly a course more 





accurately than any human. 


rn . Weetags 
The gyroscope itself, however, depends on another Wi 
ingenious device—the ball bearing! Without these 
ra 4 bearings, the smooth, swift, steady spin of the gyro- 
s a scope’s wheel would be impossible to maintain. 
And the automatic pilot is only one of several 













) you “impossible” instruments which gyroscopes—and ball 


bearings—make practical. The fascinating truth about 

them cannot be revealed yet. Sut this much can be 
| told now: very few of our tools of war could operate — 4 
or even be made in the first place—without anti-friction 

bearings which reduce friction, keep metal cool, post- 

pone wear, and maintain precise location of parts. 


NEW DEPARTURE ball bearings, in ever-increas- 
ing millions, are flowing steadily into America’s 
fighting machines. 3166 
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Nothing Rolls Like a Ball 


NEW DEPARTURE « DIVISION OF GENERAL MOTORS . BRISTOL, CONNECTICUT 
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Today's Pioneers Are Planning Committees 


Out of the pioneer meetings _ pretty tough assignments in many differ- 

came our early progress; out ent industries—and even tougher ones for 

of today’s Planning Commit- our armed forces. They have ‘“‘on tap” 

tees in many organizationsand many important developments in simple, 
industries will come security and pros- _ flexible, production-boosting, electric 
perity for a new America. motor-drive and control. 


Every Friday night at 1088 Ivanhoe Road Reliance engineers— pioneers in their 
the lights burn late while the Reliance field—are available to help you with your 
Future Planning Committee is at work. motor-drive problems. 

At other times, these Reliance engineers, 

production and sales men devote their 

energy to making more war goods, quicker. 


But, one night a week in true pioneer 
spirit, they tackle the problems of electric 
motors and motor-drive of the future. 
They start from scratch. They take noth- 
ing for granted. They assume there is a 
better way to build every motor; and that 
no motor-drive problem is unsolvable. 


Their past performance is a guarantee of 
big things to come. They’ve licked some Friday Night at Relicnce 


RELIANCE OTORS 


RELIANCE ELECTRIC & ENGINEERING CO. 
1088 Ivanhoe Road ° Cleveland, Ohio 


Birmingham * Boston * Buffalo * Chicago * Cincinnati * Detroit » Greenville (S.C.) * Los Angeles * New York 
Philadelphia « Pittsburgh « Portland (Ore.) « St. Louis * San Francisco (Calif.) * Syracuse (N.Y.) and other principal cities. 


ELECTRICAL MANUFACTURING, published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N.Y. Accepted under the Act of 
June 5, 1934, at Philadelphia, Pa. authorized July 20th, 1934, Vol. 31 No. 6. 
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CAPACITANCE . 
WORKING VOLTAGE 
SHUNT RESISTANCE. 


WORKING TEMPERATURE RANGE 
OPERATING FREQUENCY RANGE 


POWER FACTOR 


The first oil-impregnated condenser to be 
found physically and electrically interchange- 
able with the majority of mica capacitors 
used in the by-pass and coupling circuits of 
radio and radar equipment. 

The Tobe Type DP Molded Paper 
Capacitor has Jong life built into it through 
every step of manufacture. Rigid inspections 
maintain a standard that is exceptionally 


NOW AVAILABLE FOR 
YOUR PRODUCTION REQUIREMENTS! 


high—so high, in fact, that “returns” are 
almost completely unknown. 

For the first time since its introduction we 
are now in a position to accept immediate 
orders for Type DP, with prompt delivery 
assured. They will be filled in order of receipt 
and we suggest you act promptly. For pro- 
duction samples or further information write 
TOBE DEUTSCHMANN CORP., CANTON, MASS. 


SPECIFICATIONS—TYPE DP CAPACITOR 
.001 to .01 mfd. 
600 volts DC — flash test 1800 volts DC 
At 185° F.— 1000 megohms or greater 
At 72° F.—50000 megohms or greater 


Minus 50° F. to plus 185° F. 
Upper limit 40 megacycles 

Q at one megacycle—25 or better 
At 1000 cycles—.005 to .006 


These capacitors meet Army and Navy requirements for immersion seal. 
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THEN MAIL COUPON FOR 
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«1. OUTSIDE DIAMETERS between 1 inch and 3 
inches. 

«2. WALL THICKNESSES between 5/32 inch and 
9/32 inch. 

beni *3. tenctHs up to? inches (with better prices 

~ for shorter lengths ). 


20 holes for 
nch thick with maxim 


coil forms 44 inch 


4. MAXIMUM of 
um of 4 


and 9/321 


In addition to low-cost stand 
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cup THIS COUPON 70 YOUR 
BLUE PRINT- MAIL TODAY 
FOR ACCURATE QUOTATION! 
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holes tapped. 

5. maximum of 10 holes for coil forms 5/32 
inch to 7/32 inch thick with maximum 
of 2 holes tapped. 

£ 14 grooves to t 

neral dimensions = 

4 9.010 inches. 


he inch. 


5. MAXIMUM O 
2.0%; 


“7. TOLERANCES O7 B° 
but not less than 
* Proposed A.S.A. Standards. 
1g Multiform Insulators 
ize or shape. 
3 See ee oo 
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orning Glass Works 
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D Not All Bug Hunters 
Are Biologists 



































A good many of them are engineers—and the bugs they 4 
hunt are performance flaws in vital production. Mallory con- 
tact engineers have been making some nice records in quickly 





“getting the bugs” out of tricky contact problems. 


3 
There was, for example, the case of an unusually designed q 
aircraft relay, used in propeller control mechanism. The relay By 
used contacts which butted together, rotating against each 
other during operation. Ordinary facing materials ground off 
fine particles which shortly formed an insulating layer to 
make the contacts inoperative. 
It was up to Mallory to find an answer...and quickly. 
Actual conditions of operation were set up; one material 
after another tested, new alloys originated. Mallory experi- 
ence and “know how” speeded the solution to a prompt con- 
clusion with a complete contact assembly. A new material of 
was developed, a suitable backing evolved and shortly the scl 
contact relays functioned perfectly. Another:cog in War Pro- he 
duction mechanism was in good working order. It sounds wi 


very simple and matter of fact. 


But what made the result seem so simple was the applied 
technique of many years of research and experiment. Mallory 
engineers have pioneered so long in the contact field that their 


knowledge brings prompt results as a matter of course. 


Nowadays, when a contact or complete con- 


While the design is tact assembly problem arises, it is only nat- 
still in blueprint form , - 


ural to call in Mallory. Their services are at 
your disposal. 
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CONSULT MALLORY P.R. MALLORY & CO., Inc. ; mo 
for Contacts and \ weNe 
Contact Assemblies INDIANAPOLIS INDIANA .. 


Cable Address —PELMALLO 
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P.R. MALLORY & CO. Inc. ELECTRICAL CONTACTS AND CONTACT 
M A i a @) “hf ASSEMBLIES ... NON FERROUS ALLOYS 
POWDERED METAL ALLOYS 
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She’s only been on the job a short time, but she’s already doubled the output 
of the man she replaced...the big bruiser who struggled with slotted-head 
screws and had the scars to prove it (both on himself and his work). All because 
her department chief had changed to American Phillips on all screw assemblies 
when he began to hire women workers. Now, with a Phillips driver and Ameri- 
can Phillips screws . . . which fit together in a straight-line unit that can’t twist 
apart in driving . . . she sets every screw-head up tight and plumb level with the 
work-surface, without a burr on the screw-head or a mark on the work. 


Apart from the ease and rapidity of upgrading women workers, this depart- 
ment chief had other good reasons for changing to American Phillips Screws: 
He can readily get any type and size. He knows that every shipment runs uni- 
formly true to American’s high quality standard. And he knows he can get the 
industry's most advanced engineering and research service to help him on any 
fastening problem. So he. . . like all others who once try American Phillips 
Screws... will always use them from now on. 











AN SCREW COMPANY 


Rhode Island 


AMERIC 


Providence, 
—————— 
DETROIT 
Bldg. 
CHICAGO 5-267 General Motors 
s Street 


589 E. [llinoi 
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4-winged driver and tapered recess cut 
assembly time and costs 50%... give 
cleaner, stronger fastenings 













Probably it was hot and humid in 
the assembly room...that day when 
warm, perspiring fingers accidentally 
touched a tiny, needle-pointed shaft. 
But the fingerprint remained... 
acid, corrosive... 


A saboteur—this accidental finger- 
print? Yes—for on a later day that 
tiny part, weakened by corrosion, 
may fail—in a submarine depth- 
gauge, an airplane altimeter, or in 
f 


any of! scores of delicate military 


LEAVES A 
FINGERPRINT 


instruments. And just because of a 
fingerprint, a man may die. 


* * * 


ANOTHER WAR JOB FOR AIR CONDI- 
TIONING. Where precision instru- 
ments are made, on which men’s 
lives depend, air conditioning reduces 
perspiration . .. filters out dust... 
helps speed output. 


And this is but one example of how 
General Electric air conditioning and 
industrial refrigeration may serve the 


war effort. To meet the exacting 
requirements of these wartime appli- 
cations, General Electric is produc- 
ing equipment that is highly efficient 
... flexible . . . compact. 


When peace comes, this improved 


air conditioning equipment — by 
General Electric—will be available 
to all. 


General Electric Co., Air Condi- 
tioning and Commercial Refrigeration 
Dept., Division 436, Bloomfield, N.J. 
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Ilustration is approximately full size. 
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Sorry, we can’t tell you what this is—or what it does. But it IS a beauty, isn’t it? 
We can tell you that it started out as an Anaconda Hot Pressed Part, and that it 
was machined to its extremely close limits by the E. W. Bliss Co. It should give 
you an idea of what can be accomplished in the production of complicated 


parts of intricate design. Anaconda Hot Pressed Parts are strong, tough, close- 


grained and readily machined. They can be made of wrought copper, brass, 


bronze or special copper alloys... and design possibilities are almost unlimited. 


THE AMERICAN BRASS COMPANY, General Offices: Waterbury, Conn. 
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Point for point, this check 
list will help you compare 
your present materials with 
Anaconda Hot Pressed Parts. 
Consistently accurate in dimension. 
Freedom from internal defects. 
Gas, air and water-tight. 

Twice the strength of sand castings. 
Uniform, dense grain structure. 
Smooth, fine-texture finish. 

Readily machined—very little scrap. 
No sand—long tool life. 


Available in copper, brass, bronzé 
and special copper alloys. 


Alexander F. Jenkins, President, The Alexander Milburn 
Company, manufacturers of welding and cutting apparatus, 
has this to say about Anaconda Hot Pressed Parts: 


“Welding and cutting tool equipment is susceptible to a 
great deal of heat, gas pressure and rough usage. We have 
found Anaconda Hot Pressed Parts the only suitable mate 
rial having the necessary fine-grain, leak-proof structure for 
such parts of welding and cutting tool torches. They require 
a minimum of finishing and possess physical properties 
which are highly satisfactory.” 
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“Hot Pressed Parts...Require a Minimum of Finishing” 


If the production of complicated parts of unusual design is causing you 


concern, Anaconda Hot Pressed Parts may be the answer. They have 


proved to be an economical short-cut to a finished product in many 


instances. The check list at the left will help you compare Hot Pressed 


Parts with the sand castings, permanent mold castings, or other forms 


of material you may be using. If the use of a Hot Pressed Part indicates 


a possible cost saving, an improved product, a production speed-up, or 


release of important machining equipment, we'll be glad to talk it over. 


See how quickly this Pressure Die Casting 


becomes a Finished Airplane Part! 


On the left is an Anaconda Pressure 
Die Casting as supplied by The Amer- 
ican Brass Company to the Dominion 
Electrical Mfg., Inc. This unique shaped 
part is a component of an Airspeed 
Tube, mounted on the wing to measure 
the speed of the plane. Drilling, tap- 
ping and slotting produce a finished 
part, as shown at the lower left, with 
a minimum of time, material and scrap. 
Anaconda Pressure Die Castings have 


most of the advantages of other types 
of die castings—plus higher strength, 
higher resistance to impact, greater 
hardness and ductility, and a high de- 
gree of corrosion resistance. While they 
do not have as dense a grain structure 
as Hot Pressed Parts, they are adaptable 
to more intricate coring and a wider 
range of design. Publication B-9 tells 
more about both of these Anaconda 
Products. Shall we mail a copy? 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut 


Offices and Agencies in Principal Cities 


Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 
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When the Rays of Peace 
Pierce the Clouds of War 


When that day comes, as it surely will, there will arise 
a new, peacetime demand for electrical products and 
services to meet the needs of a victorious people. 
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Surely the better, brighter world for which we fight 
today will see many amazing applications of electronics. L 
Just as surely, too, will a great many postwar advance- | 
ments—in air conditioning, photo-electric apparatus, 
communication circuits, and time and automatic con- } 
trols, for example—benefit by the efficiency of Adlake 
Plunger Type Mercury Relays. 

Today the makers of Adlake Relays are engaged in | 
vital war work. We are engaged in research, too— 
searching for new and better ways to design and manu- 
facture relays. It is the sort of determined study you'd 
expect to be carried on by a company so well known for 
the dependability of its mercury relays ranging in con- 
tact ratings up to 100 amperes. 

This is our way of planning for the future. In your 
planning for the future, consider the advan- 
tages of Adlake Relays (now obtain- 
able on priority only) when they are 
once more available for unre- 
stricted use by the nation’s 
electrical engineers, 
designers, and manu- 
facturers. 


TRADE MARK 
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ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK - CHICAGO 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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There it flies 
The coveted 
Army-Navy “E” 


We can’t tell you 
Very much about 

The electronics research 
That won it... 


Such matters are 
Wartime secrets... 


But this we can say... 
In the words of 

The Army and Navy 
This pennant 
Represents 

“Great accomplishment 


THE LABORATORIES DIVISION OF 


In the production 
Of war equipment.” 


Today 

Modern radio equipment 

Designed and developed 

By the Laboratories Division of 

Federal Telephone and Radio Corporation 
An I.T.&T. Associate 

Is helping Uncle Sam’s fighting forces 
Work together 

On land, sea and in the air... 


Tomorrow 

It will help build 
A better world 
For every man. 


Federal Telephone and Radio Corporation 


67 Broad Street, New York, N. Y. 
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FROM THE HULL OF A PT BOAT... 


“ENGINEERED” LUMBER BY THE MILE? 


Tyeica of many wartime advances in plas- 
tics materials and techniques are the Navy’s 
deadly PT boats — precisely formed today 
from large sections of lightweight, plastics- 
bonded plywoods. 


Equally typical of much of today’s creative 


from plys of wood veneer and plastics-im- 
pregnated bonding film ...wound trans- 
versely over an oval-shaped mandrel. 

“Free from knots and flaws, PLYFOLD lum- 
ber could be built to exact engineering 
specifications with more uniform perform- 










ance under load than dimension lumber,” 
Mr. Arens points out. “It would have greatly 
increased strength for its weight, actually 
approaching steel or aluminum in strength 
per pound. Being permeated with plastics 
resins, it would be more permanent and 
much more resistant to warpage, rot or insect 
attack than lumber as Nature provides it.” 










thinking about how plastics can contribute 
to a better postwar world tomorrow is this 
suggestion from Industrial Designer Egmont 
Arens. 





Egmont Arens, top-flight New York industrial designer, 
knows whereof he speaks. An expert on plastics, he has 
set up a small autoclave (above) in his studio for research 
on plywoods, laminated fibres, cloth and pulp. He has 
applied for several patents on these constructions. 


The PLYFOLD structural lumber he visual- 
izes would be produced almost literally by 
the mile...in continuous line production... 
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As long steel mandrel revolves, alter- 
nate layers of thin wood veneers and 
plastics—impregnated paper would bey 
wound diagonally on mandrel. After 
curing in pressure chamber, resulting O- 
shaped units could then be split into Us. 


WOOD PLYS 





BONDING FILM nl 


INDIRECT 
LIGHTING 
FIXTURES 
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The Broad 
and Versatile Family 
of Monsanto Plastics 


(Trade names designate Monsanto’s 
exclusive formulations of these 
basic plastic materials) 


LUSTRON (polystyrene) » SAFLEX 
(vinyl acetal) + NITRON (cellulose 
nitrate) + FIBESTOS (cellulose ace- 
tate) - OPALON (cast phenolicresin) 
RESINOX (phenolic compounds) 


Postwar Plastics and YOUR Future 


Perhaps you see no immediate tie-up between Mr. 
Arens’ PLYFOLD and the products you hope to offer 
postwar markets. His suggestion is offered, however, 
as an indication of the vast new peacetime horizons 
which wartime advances in plastics materials and tech- 
niques will open up for scores of industries. Particu- 








MONSANTO 
PLASTICS 


SERVING INDUSTRY...WHICH SERVES MANKIND 













larly, it illustrates the stimulating possibilities of new 
plastics in combination with oider, traditional materials. 

When the time comes to talk “future” in your shop 
you will find Monsanto, as one of the nation’s largest 
producers of plastics, an excellent source of reliable 
information. MONSANTO CHEMICAL COMPANY, Plastics 
Division, Springfield, Massachusetts. 


Sheets - Rods + Tubes + Molding 
Compounds « Castings - Vuepak Rigid 
Transparent Packaging Materials 
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For prompt, dependable metal finishing information, also, that you want information quickly. @ Udylite 
call on Udylite. No organization is better equipped to has a complete line of equipment .. . second to none 


give you information gained from installing plating, in terms of quality and efficient performance. @ and 
polishing and anodizing departments in many lead- 


; ; supplies . . . for every metal finishing need. Sallts, 
ing manufacturing plants throughout the country. @ aaa 
Trained plating engineers and electrochemists are acids, anodes, buffing and polishing materials—every- 

at your service. These men know metal finishing and thing required. @ Call Udylite for prompt service on 
they can help you plan a new installation or revise | your finishing requirements. You pay no more for 
your present one for greater efficiency. They know, Udylite dependability. 


ree 


& DY | JRPORKA IN 
1651 E. Grand Blvd., Detroit, Mich. 


New York Chicago Cleveland 
60 E. 42nd Street 1943 Walnut Street 4408 Carnegie Ave. | 
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The Corsair flies HIGHER and FASTER than any Navy 
fighter on record anywhere. It is hell-on-wings for Hirohito 
and Hitler. The 2000 horse-power heart of this fighting bird 
* . . . the Pratt and Whitney super-charged engine (Nash- 

Kelvinator produced), is equipped with Hoover Ball Bearings 


as original equipment. 





) j = . ° . 
Udylite We are proud that Hoover Bearings passed with flying 

| to none colors every grueling test for strength, stamina, and precision 
>. @ and required by this deadly long-range fighting plane of the U. S. 
.d. Salts, Navy, that bores through the air at better than 400 miles per 

} CIE. 
s—every- aa hour. 
2rvice on 
more for | QO @) 

: THE ARISTOCRAT OF BEARINGS 

Bails - Bail Beari - Roller Bearing 
| ™" 
Hoover Bait AND BEARING COMPANY, ANN ARBOR, MICHIGAN 





“TURING | JUNE 1043 























num 


Type C-2B-1A (illustrated) — devel- 
oped especially for aircraft use. Well 
adaptable to blower applications, un- 
der most adverse conditions. Designed 
for continuous duty to operate in high 
ambient temperatures (will operate 
satisfactorily in a 90° ambient). Ball- 
bearing-equipped. Built in an alumi- 
ie-cast housing. 1/100 H.P. 6, 
12, 24, or 115 volts DC; 115 volts AC. 














Performance Record 


backs up your judgment when you select Oster mofors 


This record is your assurance that you are dealing with a seasoned, 
dependable source — that you are not “taking a chance.” . . . Oster 
motors, used exclusively before the present war as original equip- 
ment on Oster motor-driven appliances, have helped to establish 
the world-wide reputation of these appliances — for fifteen years 
the recognized leaders in their field, widely used by the armed 
services and other departments of U. S. and foreign governments. 
... The same sound, conservative engineering — the same trained 
labor force and established precision standards — are behind the 
Oster motors now being built to power vital instruments and 
mechanisms in war planes and submarines . . . Illustrated is type 
C-2B-1A, 1/100 H. P. model in current production; other Oster 
models up to 4 H.P. Let us help you fit this or other Oster motors 
to your requirements. 


John Oster Mfg. Co. of Illinois, Genoa, Illinois 
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No incentive could be devised to induce greater effort in the 
design of electrical insulation than that which is now reflected 
in the production of TURBO electrical insulation. 


Our military machines and equipment—just as it has been in 
industrial applications heretofore—suffices to emphasize ‘this 


job that must be done well”. 


The complete and diversified TURBO line includes a specific 
insulation for every requirement—electrical and mechanical. 
Inquiries pertaining to insulation problems are invited. 


VARNISHED GLASS TUBING 


Resistant to extremely high heat, is 
perfect!y suited for heavy duty oper- 
ating conditions, confined areas where 
ventilation is at a minimum, and other 
similar applications. 


WIRE IDENTIFICATION MARKERS 


To meet rigid ordnance specifications, 
are available in any size, length or 
color, with any marking. Made of 
standard TURBO tubing, thereby con- 
serving the use of critica] materials such 
as rubber, metal, vinlyte, etc. Non-pro- 
jecting, snug-fitting. 





276 FOURTH AVENUE, NEW YORK, N.Y. 


FLEXIBLE VARNISHED OIL TUBING 
Resistant to deteriorating influences and 
meeting the diversity of requirements 
essential to withstand general break- 
downs, moisture absorption, acids, al- 
kalis, etc. 


EXTRUDED PLASTIC TUBING 
Incorporating the most advanced devel-. 
opments of the plastic art as applied to 
electrical insulation. Especially ap- 
plicable to conditions wherein embrit- 
tlement from the effects of sub-zero 
temperatures must be met. 


WILLIAM BRAND & CO. 


325 W. HURON STREET, CHICAGO, IAL. 


Varnished oil tubing, Saturated Sleeving, Cambric, Cloths and Composites 














































@ It was not long ago that you were making automobiles, 





radios, household appliances and the thousand and one 
things that contributed to the American standard of living; 


and we were supplying many of the molded plastics 





parts to make your products more efficient, better look- 


ing, and more valuable. 


Today all of us are devoting our facilities to Victory produc- 


tion. We can let nothing interfere with this all-important job. 





Tomorrow we shall be equipped to work with you and for 
you with the greatest efficiency in the production of molded 


plastics to help reconstruct a finer and better world where 





men and women may enjoy in peace the many 


things that invention has in store for them. 


THE GENERAL INDUSTRIES COMPANY 
Molded Plastics Division e Elyria, Ohio 


Chicago: Phone Central 8431 New York: Phone Longacre 5-4107 
Detroit: Phone Madison 2146 Milwaukee: Phone Daly 4057 
Philadelphia: Phone Camden 2215 
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From the complete line of Allen-Bradley trouble-free 
motor controls, you can always find the right combination 
of standard units to meet any special industrial require- 
ment. Our control engineers will gladly help you with your 
problems. Write for any bulletin listed below. 


a 
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3 Of the 9 Standard Enclosures 


Bulletin 640 and 
740 Semi-Auto- 
matic and Auto- 
matic Resistance 
t Starters 
Bulletin 700-200 Solenoid Contactors 


ma Bib 
<i —s- 


Bulletin 609 A-C Hand Operated Starters 


e2Ij6 


Bulletin 800 Push Buttons and Selectors Bulletin 600 Manual Starting Switches 


al ) 
\ a 


Bulletin 836 Pressure and Temp. Controls 


wiaa ? ¢ 


Bulletin 860 Solenoids 


Bulletin 353 Small Drum Switches 





Bulletin 375-385 Drum Switches 


Bulletin 705 Reversing Switches 





Bulletin 712 A-C Combination Starters Bulletin 801-802 Limit Switches 
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Comparative contact life test— operating 
continuously at 220 volts at 3-second inter- 
vals to close a 60-cycle current of 240 am- 
peres and open a current of 38 amperes. 






CONTACT 
RESIST=- 1000 


ANCE 
Micro-ohms 










(per pole) 





A-B SILVER ALLOY CONTACTS 
OUT-PERFORM COPPER CONTACTS 

























There's a big difference between copper 
and silver alloy contacts. It shows up 












quickly ...in less than 50,000 operations In 
.. as revealed in the above test. in 
Copper contacts become coated with 
, te 
a high-resistance oxide that causes them 
to overheat. Heat... then more oxide 
... then more resistance .. . still more F 
oxide ... still more resistance ... then on 
failure and shutdown for replacement. be 
A-B silver alloy contacts also become ti 
i coated with oxide ... but silver oxide is : - 
New copper contact on clapper type just as good a conductor as the original A-B silver alloy contact on solenoid . 
switch at start of 50,000 operations. metal. There is no heating ... no increase starter at start of 50,000 operations. 
in resistance . . . no matter how long A-B cl 
silver alloy contacts remain closed, they i“ 
never fail. They never need filing, clean- on 
ing, or dressing. They are completely - 
maintenance-free. a 
Every test... in laboratory or in serv- - 
ice ... verifies the superior performance “ 
of silver alloy contacts. Specify Allen-Brad- 
ley solenoid starters—all are equipped 
with patented A-B silver alloy contacts, 
ALLEN - BRADLEY COMPANY : 
‘ 1316 S. Second St., Milwaukee, Wis. 
- Same contact after test. Badly pitted Same contact at the end of the test . 
and oxidized—must be replaced. still in perfect operating condition, 
a 
8 
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Zuctlion every fastening! 
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In changing to plastic materials, fasten- 
ing methods were compared ... and P-K Self- 
tapping Screws proved the cheapest and best 


The fuse blocks in the two-circuit panels, made by 
Federal Electric Products Co., Newark, N. J., were orig- 
inally porcelain, attached to the metal parts with small 
bolts. When the change was made from porcelain to plas- 
tic, every fastening was carefully questioned. A test was 
made of various methods to determine which was fastest, 
which cost the least. 

Parker-Kalon Type “F” Self-tapping Screws were 
chosen because they showed a 200% saving of time over 
other methods. They eliminated the slow, “two-handed” 
nut-running operation required with bolts. They elimi- 
nated the troublesome tapping operations, tap breakage 
and replacement required with machine screws. They also 
reduced rejects, and breakage caused by screws backing 
out when loosened by vibration. 

Because P-K Type “F” Screws tap their own strong 
threads as they are driven, no tapping, no costly metal 
inserts, are necessary. One easy operation — turning the 
screws into drilled or molded holes — makes a more secure 
assembly than machine screws in tapped holes. 

Call in a P-K Assembly Engineer to check over metal 
and plastic fastening jobs with you. He can help you 
search out all opportunities to apply P-K Self-tapping 
Screws. And, he’ll recommend them only when they'll do 
the job better and faster. If you prefer, mail in assembly 
details for recommendations. Parker-Kalon Corporation, 


198-200 Varick Street. New York, N. Y. 






Pee ieee. t et ee 


J 

Two P-K Type “F” Screws are used to hold the brass 
terminals to the bakelite fuse block; another, at the top, to 
hold the brass neutral to the bakelite terminal block. The 
thickness of the brass is .064”, of the bakelite, .375”. The 
panels are widely used in Army cantonments, Navy 
barracks, and industrial buildings. 
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Give the Green Light . to War Assemblies 





With the struggle becoming 


I’, 


ho” "3 Com 
more than ever...the quality 3 <3 deve 


increasingly fierce ... now, 


Crys 
Tl 


sear 


of American men and equip- 
ment stand out in bold relief. , 
We cannot tell you where. .: | a rr e 
but we do know that some- 

where on all the fronts...the 

quality of DeJur Aircraft and 

Electrical Instruments, Poten- 

tiometers and Rheostats is being subjected to the 


severest of tests. Thanks to 25 years of experience and 


research, our products will not be found wanting. 


Awarded for Excellence in Pro- 
duction and Quality of Materie! 
ahaa ja ing. nee SP Po 


x 


many 
that | 


SHELTON, CONNECTICUT wha 


whiel 


° sat NEW YORK PLANT: CANADIAN SALES OFFICE: 
\ is te 99 Hudson Street, New York City 560 King Street West, Toronto 


MORE THAN EVER... . t's Cmportant to keep buying War Bonds and Stamps: 
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Plexiglas sx» Crystalite 


ARE ONLY TWO OF MANY PRODUCTS OF 
ROHM & HAAS RESEARCH THAT WORK 
FOR INDUSTRY IN PEACE AND WAR 


\ the aircraft and plastics 
| industries Rohm & Haas 
Company 1s best known for its 
development of PLEXIGLAS and 
CRYSTALITE. 

This Company through re- 
search has expanded into many 
other fields of industry. This page 


shows a few typical examples. 


MODERN FAST TEXTILE COLORS presented 
aneed for reducing agents. Rohm & Haas 
Lykopon was the first to fill this need. Among our 
many other developments are Ruonire finishes 
that make fabrics “crushproof”. This yarn slasher 
is typical of equipment in our textile laboratories 
Which permits close approximation of mill results. 


CRYSTAL-CLEAR ACRYLICS are stronger, 
lighter and more transparent than glass. This type 
of plastic was first investigated in Rohm & Haas 
laboratories, first brought into commercial produc- 
tion in our plants. Known as PLEXIGLas, it forms 
noses, tail assemblies, cockpit covers, gun turrets 
aboard every type of Army and Navy airplane. 


LETHANE 60 WAS DEVELOPED for use in 
agricultural dusts and sprays. Wide commercial use 
of this synthetic insecticide has demonstrated that 
replacing 50% of the rotenone or pyrethrum in 
dusts and sprays with LeTHANE 60 pot only 
stretches this country’s limited supplies of botani- 
cal toxicants, but actually makes better products. 


ON THE ARMY’S sturdy trucks and jeeps, lenses 
made of CRYSTALITE compression and injection 
molding powders are proving their rugged depend- 
ability. Mounted in the head and tail lights, used 
to guide a black-out column, these acrylic plastic 
moldings are extremely strong and their clarity is 
permanent. Breakage is negligible. 


THE ROHM & HAAS COMPANY developed the 
first synthetic bate for leather. Today, this bate, 
under the name Oropon, is in common use in 
every country of the world. Later developments 
include synthetic tanning materials to produce 
great amounts of high quality white leather and 
finishes producing flexible and washable leathers. 


PLEXIGLAS, CRYSTALITE, LYKOPON, RHONITE, LETHANE and OROPON are trade-marks, Reg. U. S. Pat. Off. 


ROHM & HAAS COMPANY 


WASHINGTON SQUARE, PHILADELPHIA, PA. 


LEU ee mT helt including Plastics . . . Synthetic Insecticides . . . Fungicides . . . Enzymes . . . Chemicals for the Leather, Textile and other Industries 











“PRECISION ENGINEERING papmapgreeeg APPLIED TO THE END OF A WIRE” 












SOLOERLESS WIRING OL VICES 


AcWAP Soldetless WIRING 
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Top Performance In Low Voltage and High Frequency Requirements , 
S 
The AMP Diamond Grip Solderless Insu- lighter in weight, has been engineered for the aircraft " 

lation Support Terminal is daily maintaining the highest industry to meet every requirement of production as well 
quality electrical and mechanical connections under the as actual service. 0 
ere conditions required in gun control, aircraft com- Exceptional production efficiency is the result of special 7 
munications, and electronic use. This pure copper termi- terminal design, and AMP Precision-Die Installation Tools, 


nal, which is 1/32” shorter and approximately 32% illustrated below, 


AIRCRAFT- MARINE PRODUCTS INC. vepr. c 286 N. BROAD ST, ELIZABETH, N. J. 


Canadian Representative: A & M ACCESSORIES, LTD., TORONTO, CANADA 


SOLDERLESS WIRING DEVICES 


COPYRIGHTED, A.M.P. 1943 





THREE PERFECT CRIMPS 





THE AMP SYSTEM OF SOLDERLESS 

























































AT ONE TIME 
Diamond Grip Precision-die hand, 
foot and power operated installation 
tools materially reduce production 
time and assure uniformity of appli- 
cation without the necessity of worker 
pre-training. These self-gauging tools 
make three perfect crimps at one time 
—every installed terminal is the exact 
duplicate of all others in the line. 





WIRING 

Unbiased laboratory tests of AMP 
Diamond Grip Terminals show no sig- 
nificant change in resistance even under 
the severest operating conditions, includ- 
ing a multiplicity of circuits, variations 
in current, voltage, temperatures ond 
corrosion, 


Write today for Bulletin No. 19. 
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MOTORS 
INSTANTLY! 




























They’re the only complete motor line in which all types in any 
one frame size are interchangeable and similar in appearance! 











D.C. MOTOR AND GENERATOR REPULSION 
1-1Y% W.P.—%-5 KW. INDUCTION 
moToR 
1-5 HP. 
YOUR PRODUCT 
CAPACITOR OR MACHINE POLYPHASE 
SINGLE -PHASE INDUCTION 
INDUCTION moToR 


MOTOR 
1-5 A. P. 


1-30 A. P. 


Wether you manufacture motor-driven products or In the 30-month development and testing period R & M 
just use motors on the production machines in your shop, engineers worked out many other improvements, too, that 
you can readily see the tremendous advantage that R & M make Uni-Shell Motors the most efficient, dependable 
Uni-Shell Motors offer you in complete interchangeability. and durable in R & M’s 50 years of motor building. For 
No longer need you redesign or rebuild machines to take complete protection, they’re built in shells of steel. Better 
different types of motors, for where one type of Uni-Shell bearings and better balancing assure unusually smooth, 
Motor can be mounted, so can any in the same frame size! trouble-free operation. New insulating techniques, to- 
Shell dimensions, shaft-head fit, bolt circle holes, base, gether with the finest materials obtainable, increase motor 
shaft size and conduit box mountings are identical for all. life. And we have utilized our broad fan-building experi- 


ence to make ventilation better than ever, keeping inte- 
rior temperatures below guaranteed maximums. 











DRIP-PROOF, SPLASH-PROOF MOTORS 


have covers added, or special heads. Left to right: 


polyphase, direct current, and repulsion induction 


20-PAGE BOOKLET TELLS 

THE WHOLE STORY 
All of the many advantages and features of 
R & M Uni-Shell Motors are fully described 
and illustrated in a 20-page booklet just off 
the press. To get yours promptly, fill in the 
coupon below and mail it today. 
ing end coils. 4. Entire winding assembly 


+o . 
: Mail This Coupon Today ! 
given several baked coats of synthetic 


resin-base varnish and covered with ; ee Ll ee et et ent er eee ee eee ee ec en 
: ROBBINS & MYERS, INC., Springfield, Ohio 

i Gentlemen: Please send me your new 20-page booklet on Uni- 
' 

\ 


motors with covers. 


BETTER INSULATION FOR LONGER LIFE 


1. Two layers of highest-grade impreg- 
nated rag paper. 2. Wire coated with 
double-weight synthetic resin for strength 
aad flexibility. 3. Added sheet of im- 
pregnated paper placed between coils 
in slot. Improved method used for hold- 


moisture-resistant synthetic resin and 
tung-oil sealer. 









Shell Motors. 
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ROBBINS ee MYERS ec —INC.. CN aad Re a edad exc accus dedenudndees badekeel iene 


SIO EMIS on 56k 5 dc da Ce ehh ceW eins kde Geeta eee 
MOTOR DIVISION, SPRINGFIELD, OHIO er 
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HOISTS & CRANES © MACHINE DRIVES * FANS * MOYNO PUMPS © FOUNDED 1878 


JUNE 1948 


POWERFUL 
SPRING TENSION 


MANY WIDE 
CHISEL EDGES 


Note the two distinctive design fea- 
tures highlighted by the enlarged Ever- 
LOCK Washer illustrated above. They are 
responsible for the unmatched staying 
power of EverLOCK Washers. 

The multiple teeth bite into the work 
for the full width of their sharp chisel 
edges .. . providing several times more 
area of resistance than with other lock 
washers. Powerful spring tension keeps 
the wide chisel edges braced in their 
tracks .. . locked against every conceiv- 
able loosening action. Combined with 
this double indemnity insurance against 
loosened bolts, nuts and screws are im- 
portant savings in assembly time. Wire 
your order today. 


Listed on Government Ordnance Standards. Prints BEAX 1-2-3-4. 
Shown on AN936 (Army-Navy Aeronautical Standard) 


Och 


PROMPT DELIVERY ON MANY SIZES 


Extra Heavy Duty External Type 
Internal-External Combination Type 
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How 


TO SELECT THE RIGHT RELAY 





FOR YOUR CONTROL PROBLEM 


For any electrical control problem, it is easy to find a 
relay that “will work.” But that isn’t good enough. 
You want the one combination that will exactly fit the 
conditions of your problem, and give you the longest, 
most dependable service at lowest cost. You can get 
it by taking these two simple steps: 

First, get your copy of the most complete handbook 
on the subject ever published—the Automatic Electric 
catalog of electrical control apparatus. In it you will find 
one or more basic types that will fit your conditions. 

Then, if you want competent help in determining 
the exact coil and contact combination you need, call 
in our field engineer. He knows from long experience 
with such problems as yours which particular com- 
bination will serve you best. 

Follow this dual guide and you can’t go wrong, for 


when you select Automatic Electric relays, stepping 


o4 
BS 


JUNE 1943 


switches or other control devices, you not only get 
products of proved dependability; you benefit also from 
the engineering technique that created the dial tele- 
phone system—the world’s most outstanding example 
of the application of electrical control 
to a basic need. 

Write today for your copy of the cat- 
alog — or simply ask our field engineer 
to bring one over. 





AMERICAN AUTOMATIC ELECTRIC SALES COMPANY 
1033 West Van Buren Street, Chicago, Ill. 
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AND OTHER TRE SS ALS 


AUTOMATIC 
ELECTRIC 












Important N otice 









To All Users of 


STEATITE 


INSULATORS 


About a year AZO—there was a drastic short- 
age of Steatite insulators and a serious lack of adequate 
manufacturing facilities. Consequently, there was a clamor 
for substitutes. Government officials took immediate steps 
to remedy the situation by urging those with years of en- 
gineering experience and a thorough knowledge of Stea- 


tite manufacturing processes to expand their production. 


Today—ere is no shortage of Steatite or of manu- 
facturing facilities. Steatite insulators are available for 
prompt delivery in all sizes, shapes, and quantities. The 
production capacity of the industry as a whole has ex- 
panded far beyond the critical state, and now there is no 


longer reason to consider substitute materials. 


Stupakoff engineers can help you solve your problems now. 
Stupakoff production facilities are available to fill your 


requirements now. Inquiries are given immediate attention. 
















STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 





The Army-Navy 
“for great achievement 
over the Scupakoff plant. 
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f 1S OUT THERE, TOO... 


Out where the “fighting front’’ becomes grim reality instead 


of a glib phrase, E- L units are powering theWalkie-Talkie”’ 


that serves as the voice and ears of our advance forces. 


It’s a marvelously efficient two-way radio, of course. 
But the Signal Corps knew that it couldn't be the useful, 
reliable instrument it is, unless it had a power supply that 
would keep it operating, under all conditions . . . whether 
in the destructive heat and grit of the desert, the paralyz- 
ing arctic cold, or the corroding humidity of the jungle. 

Such a power supply did not exist until Electronic’s 
engineers designed a special, high-voltage vibrator power 
supply. combined with storage battery, in a single, incred- 


ibly light and compact unit. 


Behind this and other E+ L power supply achievements 
are years of intensive development of the technique of vi- 
brator type power supplies, and the most extensive research 
anywhere on power supply circuits. They have not only 
produced amazing advances for many military purposes, 
but promise revolutionary benefits for products of peace. 

Wherever electric current must be changed, in voltage, 
frequency or type—for war or peace—E-L Vibrator Con- 
verters will give the same outstanding service that has 


singled them out for battle duty today. ¥ 
\y 
Power Supply using rechargeable, non-spill storage battery for 
operation of "Waikie-Talkie” radio equipment. Input Voltage: 4 Volts; 
Output: Numerous Voltages, supplying plate and filament require- 
ments of the equipment. Width, 312”; Length, 6/2”; Height, 4%”. 


-»e AND £:7 WILL BE HERE WHEN PEACE COMES! 


LABORATORIES, INC. 


E-L ELECTRICAL PRODUCTS — Vibrator Power Sup- INDIANAPOLIS 
plies for Communications . . . Lighting . . . Electric Motor 

Operation . . . Electric, Electronic and other Equipment 

-..on Land, Sea or in the Air. 


@ Mobile, two-way radio telephones will be at work in peace-time on 


big construction projects... on farms .. . in countless other places. E-L 


Products will be on the job then, too, solving the power supply problem! 
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Pledged to all-out aid to America’s fighting forces, NORMA- 
HOFFMANN 7s devoting all its resources and its 32 years’ 
experience to the production of PRECISION BEARINGS for 


Army, Navy and Air Force units. 


BUY WAR BONDS 





Str Part BEARINGS Tae ae Te mrs Pal 


PRECISION BALL, ROLLER and THRUST BEARINGS 






















pALUMINUM_ 
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are just one of the many parts for America’s fighting 
planes where Howard nonferrous castings are effecting 
weight savings—savings which impart higher speed or 
greater fire power, heavier bomb loads or more sub- 
stantial armor. 






As the nation’s largest jobbing producers of magnesium 
and nonferrous castings, much has been expected of us 
in the war effort. We are proud of delivering more than 
was expected in large tonnages of cast parts of magnesium, 
aluminum, brass and bronze for America’s planes, tanks, 
tank destroyers, ordnance, ship and armament-making 
machinery. 


_———. 


Nonferrous castings from the three Howard foundries 
are proving their value today in a myriad of armament 
applications, many of which are quite new and of which 
nothing can now be told. These uses, however, are defi- 
nitely indicating important peace-time applications for 
aluminum, brass, bronze and magnesium castings in 
which the Howard foundries are due to figure prominently. 





May we help your armament production with better non- 
ferrous castings? 


For armament today — 
for utility tomorrow. 


Howard Foundry Company 
4900 Bloomingdale Road Chicago 
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ALUMINUM - BRASS -BRONZE-MAGNESIUM 
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Maintenance Coming Due on 
Lathe Battery B-2 


Built-in Veeder-Root Counting Devices give complete 
news coverage, 24 hours a day, on every type of war 
production machine . . . telling whether it’s operating 
consistently up to full rated capacity, when mainte- 
nance is coming due, when a high-omed run iscompleted, 
and any other facts-in-figures that would help in main- 
taining work-schedules, machine efficiency, and stand- 
ards of product-quality. So your customers can get 
advanced inside reports on needs for minor adjustments 
before they become major production difficulties. 


Veeder-Root Counting Devices are compactly and 
simply made, to fit readily into product-designs as 
standard, integral parts. And they are made in scores 
of types, for mechanical and electrical operation, to 
publish production news continuously in any language: 
revs, strokes, pieces, lengths, volumes, trips, light- 
flashes, hand-movements . . . or what have you? 


VEEDER-ROOT Incorporated 


HARTFORD, CONNECTICUT 
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BRASS 


Salutes its 



















Comrades-in-Arms 


2 » fF 


One of the major military metals since the time # 
of the Roman Conquest, brass again isona @ 
tour of duty along all the far-flung battle- 
fronts of the United Nations. 


So brass is not now available for all the 

jobs on which its special qualities have 

always made it the standard material 
specification. Many of these jobs have been 
assigned to other materials, which are doing 
yeoman service, and will continue to do so for 
the duration. To them, a sincere salute for pre- 




















venting a breach in the Service of Supply by doub- 


ling for brass during the war emergency. 


For its own part, on the front lines, brass will 


iplet : 2: ‘ io id ; : 
| a continue to ‘“keep’em firing” until the last smoking 
ating shell-case snaps out of the gun-breech. Then brass 
ainte- will resume its traditional peacetime work on the 
leted, sie ti : ; 
eee jobs that can be done with fullest effectiveness 
tand- only by brass. And Bristol, then, will be ready to 
n get put to work for you the many new ideas and ser- 
ments . . : 
vices developed during the war years. 

, and THE BRISTOL BRASS CORPORATION 

S 
si : Makers of Brass since 1850, at Bristol, Connecticut 
scores 
n, to 
uage: 
os BRISTOL BRASS 

i 
| * Buy War Bonds fo Buy Brass for Bullets « 
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Compression 
e Moximum ytside diameter. © 
spring wo 
e Minimum nside diameter or size of pin over which 
spring must Wo 
e Minimum orking length © minimum length *° 
which spring will be compressed ot ony time, 1% 
cluding ossemb! operatic 
e Moximum solid length oF length when fully com- 
pressee- o not specify og solid height unless there 
is © definite need for this specification 
e Length under give" load. D° ot specity closer © 
erances than your eeds require 
e Type of ends. | ) Plain oF op b) Squored or 
closed: (c) Ground square 
Extension 
e Moxime ytside diameter 
e Minimum inside diameter 
e Length inside of ends ynder @ given loo Lood 
tolerances closer than plus oF minus 10% require 
speciol testing ¢ d ore more expensive 
e Free (yntoaded) \eng 
e Style of ends, ie: sid loops, ovet center loops, 
machine hooks, © Avoid using special ends oS 
much oS possible they increase cost. Specify 
hat ope”! 
Torsion 
Diameter of ax's 
e load to DE develope 
e Moment arm at 
e Free (ynioaded 
e length in whic 
Remember thet ° 
d thot it sh 


-No Waste Motio 
n 


IVING yo 
ae a exact springs you 
basis of ‘aati i. ae “th 
sc in e quality and sili all 
pin i and ai a 
cas ton y when your sprin ma 
ieee careful ania dae 
tion. Testing? ough every stage of oe 
aha soi Inspection? oe 
as | a waste motion! = a 
ing ae pain oath work 
e answer. 


You will li e r n 
ike th 
| : t coope atio you wi ge 
er and a have spring or a a 
p oblems we'd like to help you w 7 h a 
U ith the 


Send For he new A 
- t e ccurate 
oo Oo Tec nical Data 
Handb k f h ir 


ACCURA 
TE SPRI 
NG MFG 
. CO. 


3817 
W. Lake St. e 
Chica 
go, Ill. 
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ie Electronics Gives You 





Full-range Variable-speed Drive 


from 





G-E THY-MO-TROL DRIVE 
Provides Full Control 


on a Single Dial 


Complete Drive Nothing Else to Buy. Thy-mo-trol 
drive is a complete equipment, its d-c motor oper- 
ating from your a-c power line. Starts, accelerates, 
controls speed, stops by dynamic braking, and reverses 
the motor—all from a single, compact control station. 
And it fully protects the motor. 


Makes available previously unused advantages of d-c 
motors, such as: 


. Full-range, Stepless Speed Control 
. Constant Speed under Changing Load 
. Full Torque at Low Speeds 


on = 


. Smooth, Fast Current-limit Acceleration 


Dozens of Other Thy-mo-trol Extras ... such as: low mainte- 
nance (by elimination of moving parts); preset speed before 
starting; space saving; no stop for speed change; easy to 
control automatically; operation direct from a-c line— no 
motor-generator or other special d-c supply needed. 


Where Has It Been Applied? Drill presses, to increase speed 
range and kinds of work handled. Grinders, for precise speed 
select-on and improved finish. Milling machines, to increase 
variety of work handled, and to simplify design. Propeller 
governor testing, for accurate, smooth speed control. Cable 
reelers, to maintain constant tension. Conveyors, to match 
speeds. 


How to Buy Thy-mo-trol Drive. Because electronic motor control 
offers so many advantages through improved machine design, 
performance, and operating technique, G-E engineers want 
to consider each of your problems as an individual case. 
Standard Thy-mo-trol drives can be obtained in sizes up to 
10 hp. Special types can also be provided. For further informa- 
tion write, stating your problem, to any G-E office, or to 
General Electric, Electronic Control Section, Schenectady, 
New York. 


GENERAL@ ELECT 
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THY-MO-TROL DRIVE is easy to install. These 
four compact units—d-c motor, electronic panel, 
compact control station, and small power transform- 
er—make up the complete drive. 


ANOTHER G-E ‘’’FIRST’’ IN 
INDUSTRIAL ELECTRONICS 
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676-103-8930 











The War Tractor hit upon 


Something in the Vacuum Cleaner 


























N THE FACE OF IT, a vacuum cleaner 
and a military tractor live in differ- 
ent worlds. The cleaner’s job is a light- 
duty one—and what matters most is 
easy operation. That’s why Torrington 
Needle Bearings were chosen for use 
in this household machine. With its low 
friction coefficient and compact design, 
the Needle Bearing is one of the reasons 
modern vacuum cleaners can be as easy 
to handle as a new broom. 

The men who drive the tractors, on 
the other hand, are concerned chiefly 
with their ability to stand up under the 
most severe service conditions. But 
when a new bomber runway is wanted 
by dawn, or shell holes must be repaired 
while bombs are still falling, it helps to 
have a tractor whose mechanism re- 
sponds quickly and smoothly. So trac- 
tor designers, too, turned to the Needle 
Bearing for long life and ease of opera- 
tion...and found many other advan- 
tages as well. It seldom needs attention, 
thanks to an effective system of lubri- 





cation...it withstands overloading more 
easily, because of high load capacity... 
and it speeds tractor production, through 


NEEDLE BEARINGS 
FOR ALL PURPOSES 
LOOSE ROLLERS are pro- 


duced in a range of sizes 
for assembly intolow-cost, 
high-capacity anti-friction 
bearing units. They are 
particularly adaptable to 
applications where volume 
permits installation of the 
necessary equipment. 


NEEDLE BEARINGS are 
complete, self-contained 
units consisting of a full 
complement of rollers and 
a thin, hardened outer 
race. They offer the ad- 
vantages of small size, low 
cost, high capacity—and 
are easily, quickly installed. 


QUILL BEARINGS consist of a full 
complement of rollers and a rela- 
tively heavy hardened outer race 
They .re furnished with or with- 
out inner races. Quill Bearings 
are adaptable to heavier load re- 
quirements than Needle Bearings. 


its ease of installation and ready avail 
ability for essential applications. 


SOMETHING TO KEEP IN MIND FOR POST-WAR, 
You’ll soon be planning your post-war] 
designs—or perhaps you’ve already) 
started. There may be an idea for you 
in the Torrington Needle Bearing. Its 
advantages are the very features To) 
morrow’s customers are being educated | 
to want—longer life, faster speeds,) 
greater ease of operation, more com 
pact designs, less need of attention” 
Whatever your design problems, let 
Torrington engineers help you. They 
are expert in adapting the Needle Bear 
ing to specific applications. A long list 
of typical uses is included in Catalog 
No. 117. 


THE TORRINGTON COMPAN 
Established 1866 * Torrington, Connecticut, U. 5. Ary 
Makers of Needle Bearings and Needle Bearing Rollers 
New York Boston Philadelphia $. a" 
Detroit Cleveland Seattle : me’ ; 


South Bend San Francisco Chicago 
Los Angeles Toronto London, England 


TORRINGTON NEEDLE BEARINGS 
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ACROSS-THE-LINE TYPE (L.L.); 


silver-plated contacts, with knife action 


Full-floating, self-aligning movable con- 
tacts. Spring-reinforced, thermal over- 
load protection by bimetallic action. 
Manually- operated trip- free mechanism; 


positive, smooth action; Bakelite base 
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THERMAL SWITCHES 


Like the strategist in the field, the PRODUCTION strategist 

plans for sustained operation under pressure. The designer 

knows your production-drive starts at the MOTOR drive of the 

individual machine. And this — for utter dependability — starts with 

an ARROW -H & H Switch. Specify these “Load Limit” Thermal Switches 

for overload protection for polyphase motors up to 2 H.P., 440 V., A.C. or 1!2 H.P., 230V., D.C 


For single-phase motors to 1% H.P., same voltages. Interchangeable heaters provide 28 different ratings 
without special fusing. Ask for Catalog 9M, with engineering recommendations for special control problems. 


INDUSTRIAL CONTROL DIVISION 
ARROW-HART & HEGEMAN ELECTRIC COMPANY, HARTFORD, CONN., U.S.A 
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ACTURING 


Dielectric strength, high arc resistance, 
heat resistance—are vital in distribu- 
tors that control the tremendous pulse 
of the 18-cylinder radial aircraft engines 
built by the Ford Motor Company. 

To obtain these and other impor- 
tant properties, Ford designed and 
molds the distributor housings for these 
2,000 h.p. engines out of MELMAC?*! 

Wherever dependable insulation is 
needed in aircraft ignition assemblies 
and insulation parts...in circuit break- 
ers, terminal blocks, controls, and in- 


strument parts... MELMAC is proving 
its superiority. 


TYPICAL SPECIFICATIONS: 
MELMAC ( Mineral - Filled ) 
—A typical formulation: 


Dielectric strength: 430 Volts/Mil. 


Arc resistance (ASTM) 
average: 130 sec. 


Heat resistance: 300° F. 


MELMAC is the original melamine- 
formaldehyde thermo-setting plastic 
developed by American Cyanamid. 
Further information and data sheets 
will be sent gladly on request. 
Ze, AMERICAN CYANAMID COMPANY 
Plastics Division 


50 West 50th Street * New York, N. Y. 
* Reg. U.S. Pat. Off. 
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-.- and PUNCH Time Clocks 


Get to the heart of the mechanisms that save valuable time 

and you'll find some type of spring serving efficiently. It 
may be a job of continuous operation—or only occasional 
use—but it’s plenty important that the action, when called 
upon, is certain and satisfactory. Making myriad springs 
for modern mechanisms calls for a thorough understanding of 
the action of various metals under stress. Powering me- 
chanical action is a responsible job—calling for the best 
practices of spring manufacture. 
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WALLACE BARNES COMPANY 


DIVISION OF THE ASSOCIATED SPRING CORPORATION 





BRISTOL, CONNECTICUT 
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THOROUGH ENGI- 
NEERING is the basic 
factor behind the suc- 
cessful operation of this 
de-icer pump motor and 
many other special ap- 


plication motors we 
have designed for all 
types of equipment. 


witH A BLACK & DECKER 
SPECIAL APPLICATION MOTOR” 


Knowing the importance of correct motor application, in 
securing low weight and compactness, more and more 
product engineers are writing ‘Black & Decker’”’ into the 


specifications for their new product designs. 


“When should the motor be discussed, in developing a 
new product?” ... is a question sometimes asked. Our 
many years’ experience in the special application field have 
proved that it is advisable to consider the motor problem 
in the early stages of development. Frequently, design 
suggestions can be made which will not only reduce prod- 
uct weight and improve compactness, but will also con- 
tribute to better performance. 

Our experience covering all types of fractional horsepower motors 


is available to your engineering department. 


THE BLACK & DECKER ELECTRIC CO. + KENT, OHIO 


Block& Decker 


FRACTIONAL HORSEPOWER 






SPECIAL APPLICATION MOTORS 





MAAS & WALDSTEIN 


Announces 


VICTORY WRINKLE FINISHES 
—Without CHINAWOOD OIL 


——_ of a shortage of Chinawood oil the use of standard wrinkle 
finishes has been prohibited by the Government, except for a few 


special applications. 


M&W research has developed a complete line of wrinkle finishes that 
contain no Chinawood oil but closely resemble our standard Duart 


wrinkle finishes in all other respects. 


They form hard, durable coatings; they cover rough metal surfaces 
effectively in a single coat; they are applied in regular wrinkle patterns 


by the same methods; and they are supplied in a full range of colors. 


Send for full information. 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
Branch Offices & Warehouses: 1658 Carroll Ave., Chicago, Ill. © 1228 W. Pico Blvd., Los Angeles, Calif. 
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LAMSON CLUTCH HEAD SCREWS 


ALWAYS SPEED UP 


e Available in production quantities, and already in wide use 
in many plants engaged in war production, Lamson Clutch 
Head Screws are the most recent development in recessed head 
screws—and have all the advantages usually associated with 
this type of fastening, plus another exclusive advantage shared 
by none. 

Clutch Head Screws on assembly lines are usually applied with 
a special driver bit—but out in the field, where maintenance 
may not always provide this special bit, Clutch Head Screws 
are easily removed and replaced with an ordinary screw-driver! 
When using the special driver bit, which is self-centering, the 
bit cannot slip out of the recessed head and mar the work sur- 


ssemblies 


Type “A” bit for 
assembly work 


Using an ordinary 
screw driver 


face. The special driver-bit has a cam-like fit in the recessed 
head, and when turned LEFT, the screw positively clings to 
the bit. But upon inserting screw in the work, a slight turn to 
the RIGHT and the driver-bit grip in the recessed head of the 
screw loosens, and the screw may be driven home, and the 
screw-driver removed, without effort. 


Lamson Clutch Head Screws are made with standard round, 
flat, truss, binding, fillister and hexagon heads, in all sizes 
from 6-32 to %-inch diameter. Samples and prices will be 
sent on request. 


THE LAMSON & SESSIONS COMPANY + CLEVELAND, OHIO 
General Offices: 1971 West 85th Street 
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Tips for Designing Air Impelling Units 
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WIDE BLADES VS. NARROW BLADES 
mn Propeller Type Fans 


HE two fans illustrated are of the same diameter 
and angular blade pitch. When operated at the 
same speed, in what respects will performance vary? 


A fan with wide blades will show a higher pressure 
characteristic and deliver greater air volume (C.F.M.). 
Assuming equal efficiencies, the fan which delivers 
more air will require more power. 


The wide blade fan will operate more quietly because 
it produces less air turbulence and minimizes struc- 
tural vibration. To obtain the same pressure and air 
volume the fan with narrow blades must operate at 
higher speed, which accentuates its inherent tendency 
to structural vibration and produces even greater air 
turbulence. 


If motor speed is fixed, performance of the narrow 
blade fan can be made to equal that of the wide blade 
fan only by increasing its diameter or its angular 
blade pitch. The one will increase tip speed and the 
other will increase turbulence, and both will in- 
crease noise. 


Narrow blades have some advantage in their lighter 
weight and if noise is not objectionable they can be 
designed for higher speeds with advantage in motor 
costs. They are less affected by gyroscopic forces in 
oscillating fans. 

Costly changes and delays may be prevented by consult- 
ing us during the early design stages of products using 
air impellers. There is no obligation for this service. 


WOR IRIN GLOW 


MANUFACTURING COMPANY, TORRINGTON, CONN. 





MANUFACTURERS OF AIRISTOCRAT QUIET PROPELLER FAN BLADES & AIROTOR BLOWER WHEELS 
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THOMAS A. EDISON, INC. 
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Smooth-walled IRV-O-LITE XTE-30 Extruded Plastic 
Tubing slips over meter element leads of aircraft 
temperature indicators. Two colors of IRV-O-LITE 
are used to identify the leads. 






fo the complete circuit. The rigidly 
ectric iron simplifies this solder- 


IRV-O-LITE insulated leads soffer successfully! 
IRV-O-LITE resists high altit@de cold! 


In their temperature indicators for aircraft use, Ex@@ilent insulation over a wide range of tem- 
Thomas A. Edison, Inc., required an insulation that wetatures — flexibility — elasticity — resistance to 
would meet their low temperature requirements oisture, etc., are only a few of the many reasons 
and yet withstand soldering temperatures. Of equal 4¥ why IRV-O-LITE Extruded Plastic Tubing is gain- 
importance, the tubing had to be flexible and thin ing ever-greater acceptance by electrical manu- 
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walled to resist sharp bends and create as lit facturers. 
wer bass. bulk as possible. These qualities, of course, werg#in Here are some data on XTE-30 for:a quick 
de blade addition to the necessary high dielectric and@fen- check against your requirements: 
angular sile strength requirements. 
: q he Because IRV-O-LITE XTE-30 meets al these mip» CC I eas cssseiemcattscaieetcbeerctntb 750 VPM 
™ ° f specifications, Thomas A. Edison, Inc. ckpse it for Tensile Strength Lbs. per Sq. In. a 
will in- the job. Resistance to Brittleness at low temperatures: 

Other desirable properties of IRYO-LITE in- Standard Wall XTE Tubing did not shatter when slowly 

clude resistance to concentrated acj@§ and alkalies pinched with pliers Gt nnn AO deg. F. 
r lighter —denatured alcohol—petroleum vents, includ- Life at 105 deg. C. sista aes ncP 
y can be ing gasoline—and most coal ta@folvents. It does Sizes, ranging from A.S.T.M. No. 24 to 112” LD. 
‘1. motor not support combustion. Colors (opaque) black, green, white, yellow, red and blue. 
forces in 





or applications where higher dielectric and tensile strengths are re- 
quired, and higher temperatures encountered, another type known as 
IRV-O-LITE XTE-130, is available. Further information may be had by 
y consult: sending for Product Information Bulletin No. FB-10. Write Dept. 56. 
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VARNISH & INSULATOR COQ, Lowi 3 
IRVINGTON, N. J., U.S.A. cme? 
——$———— PLANTS AT: IRVINGTON, N. J. & HAMILTON, ONT., CAN. 
WHEELS Representatives in 20 Principal Cities decid 
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Motors with built-in Klixon Pro- 

tectors have more lives than an 

alley-full of cats. At a point where 
unprotected motors get too hot and start to burn 
out of existence, motors with Klixon Protectors 
save themselves by shutting off automatically. 
When dangerously overloaded, they simply 
stop to cool, then start again, either automati- 
cally or by manual reset. 


If you are having trouble with motors burning 


out...or if you want to eliminate the delays, 
production stoppage, and cost of repairs and re- 
placements caused by motor burnouts... insist on 
motors with built-in Klixon Protectors. Ask your 
supplier when you place your next order. 


7 Since April 30th, the Army-Navy “E” 
pennant has been flying over our plant 
...our reward for furnishing the Air 
Corps with many types of automatic 
thermostatic controls. 


SPENCER THERMOSTAT CO., ATTLEBORO, MASSACHUSETTS 
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puts a handle on a 100-watt lamp 


IGHT is an important tool of war—in the camps— 
L on board ship and in the vital war plants. Making 
light easy to move where needed most, putting a handle 
on it for greater convenience is but one of the many ways 
in which Molded INSUROK met problems before the 
war, is meeting them now. 

Molded INSUROK was selected for this Vaporproof 
Lamp application because of its high impact strength, fire 
resistance and non-arcing qualities. Richardson precision 
molding enables the production of close tolerance parts, 
thus facilitating fast, economical assembly of interchange- 
able parts. 


For Fluorescent and Incandescent Fixtures 
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In addition to the many spectacular war-born develop- 
ments in the use of INSUROK, it is used effectively and 
economically for many commonplace articles—things 
that you see and use every day. Many electrical products, 
for example, are made wholly or in part of Molded or 
Laminated INSUROK. 

Richardson Plasticians are continually recommending 


the grade of Molded or Laminated INSUROK best suited 
for electrical, mechanical or chemical applications. Write 
for suggestions in connection with your present or plan- 
stage products. 


INSUROK and the experience of Richardson Plasticians are 
helping war producers by: 


1. Increasing output per machine-hour. 

2. Shortening time from blueprint to production. 

3. Facilitating sub-contracting. 

4. Saving other critical materials for other important jobs. 
5. Providing greater latitude for designers. 

6. Doing things that “‘can’t be done.” 


Aiding in improved machine and product performance. 


The RICHARDSON COMPANY 


MELROSE PARK. it 


LOCKLAND. OHIO FOUNDED 1858 


S OFFICES 75 WEST st NEW YORK Clit 
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E INVITE BUILDERS 
of motor-operated combat 
equipment to get in touch with 
us in the earliest stages of plan- 
ning for their motor require- 
ments. We are building so many 
new and ingenious fighting mo- 
tors, it’s 10 to 1 that we already 
have something which can be 
adapted to meet your needs. 


Although we cannot accept any 
new orders for certain types of 
fighting motors, we do have, or 
will have in the very near future, 
facilities to engineer and build 
additional fighting motors of other 
types. We would appreciate the 
opportunity of reviewing your 










needs during the earliest stages of 
your planning, in order to deter- 
mine how we can help you. 


We have the pledge of the more 
than 1700 design and application 
engineers in our motor plants to 
give the fastest serviceit is human- 
ly possible to give whenever they 
are asked to help on fighting 
motors. And even if we must say 
‘“‘No,”’ we believe you will appre- 
ciate a fast answer. Get in touch 
with your local G-E representa- 
tive to see if the fighting-motor 
design you need can be adapted 
to our available production facil- 
ities. General Electric Company, 
Schenectady, N. Y. 
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750-201 -8030 
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When you reach home from work tonight, 


Two such as these, may greet your sight. 
Still, maybe yours are older now, 

And prints of time may mark her brow. 
Which e’er it is, you still would give 

Your very life that they might live. 
And need we now enumerate 


Those unknown trials that may await? 


HOSKINS 


| HOSKINS 


SUL, 


But there is one thing you can do, 
For them, for self, and Country, too— 

That is, Buy Bonds—to put away 
For what may be their rainy day. 

Buy Bonds, for those nice things you've planned— 
Buy Bonds, and you'll be feeling grand! 

Buy Bonds, for those who'll greet your sight, 


When you reach home from work tonight. 


Buy Bonds, for those who fight YOUR fight! 
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HE harmful effects of shock and vibration have become so 

apparent that today, engineers provide vibration control 
or isolation, by including Lord Bonded Rubber Shear Type 
Mountings as an integral or a component part of their mod- 
ern equipment designs. 


Vibration control or isolation is dependent upon the use 
of a mounting which deflects in the direction or directions of 
the disturbing forces, and has stability, or resistance to move- 
ment, in other directions. The only mounting which will meet 
these requirements is a bonded rubber mounting, in which the 
rubber will be stressed in shear when the load is applied. 


Lord has applied the principle of rubber stressed in shear 
to two basic designs of vibration isolation mountings, Tube 
Form and Plate Form. Lord’s method of bonding between 
rubber and metal produces a bond that is of equal or greater 
strength than the rubber body. This bond, essential from the 
standpoint of safety, promotes sim licity of design as well, 
resulting in the production of sturdy, compact, light weight 
units, capable of supporting loads ranging from a few ounces 
to thousands of pounds, depending on size. 


Lord Tube Form Mountings are made in many diameters 
and lengths, with flanged or straight outer metal members, 


D MOUNTINGS 
The Design Component for 
VIBRATION ISOLATION 













DOUBLE EXTENSION 
TUBE FORM MOUNTING 
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VERTICAL SNUBBING 
TUBE FORM MOUNTING 


with snubbing or non-snubbing features. Standard mountings 
shown in our catalogs have capacities from a few pounds to 
1500 pounds, but many larger sizes are produced with capaci- 
ties up to several thousand pounds. 


Lord Mountings isolate vibration, absorb shock, and 
minimize all noise translated through solid conduction. Ease of 
installation is an important feature, no special equipment being 
required. Simply clamp or press them into sockets provided in 
either the supported or supporting structure. 


The illustrations show Lord Tube Form Mountings of 
the snubbing and non-snubbing types, together with typical 
methods of application. Both types possess all of the exclu- 
sive features of Lord design, the chief difference being in the 
end shape of rubber body. The design of the Vertical Saub- 
bing Tube Form Mounting allows freedom of movement 
under normal vibratory conditions, but prevents excessive 
movement when operating in the resonant range or when 
shock loads are encountered. 


Complete information on all Lord Mountings is con- 
tained in our bulletins 103 and 104. Send for your copy or call 
in a Lord engineer for consultation on your vibration problems. 
There is no obligation. 
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VERTICAL SNUBBING (V.S.) 
PLATE FORM MOUNTINGS 





IT TAKES RUBBER IN SHEAR TO ne VIBRATION 


HIGH SHOULDER "fianceo 
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VERTICAL SNUBBING (V. 5S.) 
PLATE FORM MOUNTINGS © 
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Originally designed for combat aerobatics . . . where strain and 
stress impose conditions unknown to pre-war relays... the Type 27 
Super Aircraft Relay offers numerous advantages for a wide range 


of other uses. 


Double trussed box frame construction provides rugged strength 
and rigidity ... Measurements are 142” x 15” x 1%” and weight but 
5 ounces. The type 27 SPDT double make—double break in 2 pole 
construction can withstand in excess of 15g without a flicker... 
has a 60 gram contact pressure (double make—double break) anda 
20 ampere contact capacity at 30 volts d.c. (100 ampere inrush). 
Nominal coil voltage is 12 volts d.c. with a pickup of 6.5 volts 
(.61 watt) at 20° C. Coil wattage at 12 volts d.c. is 2.1 watts at 


20° C. Temperature range is from —40 to + 90° C. 


Free samples of this relay are available to manufacturers on re- 


quest if accompanied by a priority of AA-4 or better. Write or 


wire today requesting relay No. 12723. 


ro 


VISITRON PHOTOTUBES 


are available in quantity in numer- 
ous sizes. Made by G-M, pioneer in 
development and manufacture of 


quality phototubes. 


WAR BONDS & STAMPS 
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Here's a streamlined pneumatic bench press which slashes time 
attaching BURNDY small wire terminals and connectors . . . even 
with inexperienced operators. 

For this HYPRESS has a multi-range die rack which accommodates 
9 different indenting die-sets, in any combination of wire sizes 
from #29 to 4/0. Each die position is clearly marked for wire 
size and connector type. Thus no time is ever lost ‘‘setting-up” 
for different sizes or types of connectors. You merely slide the 
rack to the correct size . . . and start indenting. 

And connections are made as fast as you can feed, and press 
the trigger. Made securely, too; for the holding die positions the 
lug exactly, and the fixed travel of the ram assures uniform in- 
dent every time. 

Burndy bench type as well as portable HYPRESSES, and Burndy 
HYLINE Connectors, are being used by leading manufacturers 
throughout the U. S. and Canada. Complete information on these 
products, as well as engineering cooperation on any connector . — ) 
problem, is freely offered. 


UBES BURNDY ENGINEERING CO., INC. 


numer- 107 EASTERN BOULEVARD, NEW YORK CITY 
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Burndy HYLUG — compact, one- Burndy HYLUG YBV — Burndy HYLINK — end-to-end Burndy LINKIT—the detachable 
Piece terminals forged from pure one of many for special connectors — one-piece construc- connector, with no loose parts. 
copper. applications. tion. 
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Send for Catalog and Manual No. 40 


Write on company letterhead for 96-page 
Catalog and Engineering Manual No. 
40. Gives helpful data on the selection 
and application of rheostats, resistors, tap 
switches. 
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Consistent performance day-after-day in all types 
of critical applications ... that’s the story of Ohmite 
Rheostats and Resistors. This time-proved depend: 
ability has enabled them to meet the toughest re- 
quirements of military service. Today, they “carry 
on” above the clouds and below the waves—on land 
and on sea—in planes, tanks, warships and sub- 
marines—to help speed Victory. Tomorrow, these 
rugged units will be ready to meet new peacetime 
needs. Widest range of types and sizes assure the 
right unit for each purpose. Experienced Ohmite 
Engineers are glad to assist you on any resistance 
control problem. 


Handy Ohm’s Law Calculator 


Helps you figure ohms, watts, volts, 
amperes — quickly. Solves any Ohm's 
Law problem with one setting of the 
slide. All values are direct read: 
ing. Send for yours—enclose only 10¢ 
in coin for handling and mailing. 


OHMITE MANUFACTURING CO. 
4806 Flournoy St. ¢ Chicago, U. S. A. 
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NON-CRITICAL 


@ If you are interested in a material that will give 
you dependable, permanent electrical insulation and 
that you can GET IN ANY QUANTITY for IMME- 
DIATE APPLICATION, we suggest that you try 
LIGNOLITE. 
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Suggested Uses for LIGNOLITE 


Use LIGNOLITE for Clamps and Supports for Busses in Metal 
Clad Switchgear—Circuit Breaker Bases—Switch Connectors— 
Insulating Supports—Relay Bases—Switchboards—Panel Boards 
—Spool Heads—Insulating Washers—to replace Steel in Metal 
Clad Switchgear—Cabinets to house Electrical Equipment— 
Name Plates for Electrical Equipment—Terminal strips, ete. 


If your application requires an insulating material with 
HIGH MECHANICAL STRENGTH — EXCEL- 
LENT ELECTRICAL PROPERTIES—LOW MOIS- 
TURE ABSORPTION—HIGH RESISTANCE TO 
OIL, GREASE, AND DILUTE ACIDS—HIGH DI- 
ELECTRIC STRENGTH — HIGH STRENGTH- 
WEIGHT RATIO—or with SUPERIOR ARC RE- 
SISTANCE, you have a positive and permanent 
answer in LIGNOLITE. 


Oe Ce Lee 


Simply Gill in and Mail Coupon 





LIGNOLITE is available in black color with either a 
satin or molded sand blast finish. The following 
sizes are now produced; 46-inch x 46-inch and 
28-inch x 72-inch sheets in thicknesses from 1 /64- 
%%-inch inclusive and 40-inch x 40-inch 


sheets in thicknesses of 5<-inch to 2-inch inclusive. 





MARATHON CHEMICAL COMPANY 
ROTHSCHILD, WISCONSIN 


[_] Please send me a sample of LIGNOLITE and 


Bulletin containing specifications and test data. 


~ 


inch to 


Also available: fabricated parts to your specificati ons 
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MARATHON CHEMICAL COMPANY 
AMC Me) me ee a 


Rothschild, Wisconsin 
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on Fairbank-Morse Motors 
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® Built by FAIRBANKS, MORSE & CoO. 


ore than 25 years ago, 
Fairbanks, Morse & Co.. 
developed a line of general purpose 
SUS -equipped motors. Today, they 
list these seven advantages. 


1. BEARING WEAR equally distributed and almost im- 
perceptible even in severe service over long periods 
of time. 


VINIMUM BEARING MAINTENANCE — lubricant 
requires replacement only once a year in normal 
eight-hour day operation. 


3. MEASURED LUBRICATION —specially designed in- 
diridual grease tubes for lubricating F-M ball bearing 
motors. 


. EXPENSIVE SHUTDOWNS AVOIDED—ball bearings 


do not burn out and seize the shaft. 


- CLEAN MOTORS AND SURROUNDINGS—oil elim- 
inated as a lubricant: grease-tight ball bearing 
enclosures. 

. REPLACEMENT OF SCORED SHAFTS UNNECES- 
SARY—shaft wear eliminated—all wear distributed 


equally between inner and outer ball bearing races. 


. HIGH OPERATING EFFICIENCY — maintenance of a i 
uniform air gap between the rotor and the stator, Z 
together with a mininum of friction loss, assures B y= L iF A | D 13 O fF 1 E R 


sustained high overall operating economy. 
2 BEARINGS 
SDUS|F INDUSTRIES, INC., PHILA., PA. 


ISUBS 


. ELECTRICAL MANUFACTURING 





mmm 


TOF TODAY'S RESEARCH... TOMORROW IS ENGINEERED 


a 
ere 


FROM THE NATION’S LEADING PRODUCER 
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But the planes, tanks, ships, and guns they fight wi 
must measure UP» 
home. How much? .-- How good? 


that only our hard work can answer. * Electrical 
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making all we can, 


SIMPSON ELECTRIC COMPANY 
5200-5218 w. Kinzie Street, Chicago, [llinois 
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Stamps for Victory 


HELPING AMERICA MEASURE UP 


* We can feel sure that the men who fight our battles 


shty task that faces them. * 


re questions 


best we Cams as fast as we can. 
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“Megger” Insulation Tester, produced by 
James G. Biddle Co. of Philadelphia. Hand- 
cranked generator makes unit instantly avail- 
able under any conditions. Resistance is shawn 
by direct reading ohmmeter. Plastic housing is 
rugged and dependable. 





DESIGN DETAIL—Bezel and hinged cover are 
produced in only two parts, without the use of 
metal. The flexibility of the bezel (molded of 
cellulose acetate butyrate) permits it to be bent 
slightly for easy assembly. When attached to 
the case, it is held rigid, forming a substantial 
hinge which holds the cover securely. 


Plastic parts of the case for this new ““Megger” 
Tester are compression molded of impact- 
resistant phenolic material. 
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Above, you see the sleek new “Megger’’ housing assembly . . . a success 
story in the use of molded plastics. Replacing aluminum, this housing is 
lighter, completely corrosion proof, and costs less (because of the elimina- 
tion of considerable machine work). It’s a sample of what molded plastics 
might do for you. 


But that’s only half the story! The detailed photos below illustrate not 
what but how: How to achieve equally satisfactory results for your plastics 
application. They demonstrate two truths that are axioms in our business: 

1. Satisfactory results are impossible without good design. 


2. Cooperation with the development engineers of a good custom molder 
produces the most satisfactory designs for plastics. 


Working with Biddle Company’s product designers from the inception of 
their plans, our development engineers were able to contribute substantially 
to the success of this application. We maintain a separate department for 
this service alone. Would you like to have it at your disposal? No obliga- 
tion... just write! 


CTS /LPAPORATION 
hector tledslec 


1024 NORTH KOLMAR AVENUE * CHICAGO, ILLINOIS 4 


COMPRESSION, INJECTION AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 















GENERAL PLATE 
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cds General Plate Laminated Tubing is at work in thou- 


sands of war applications. It is resisting corrosion from ee 





. . > . . . . . | 
chemicals, acids and fumes in chemical plants. It is resisting 10 —_——, 
° ° ° a : 
salt water attacks in battle ships. destroyers and merchant ships. 0 a oat TYPICAL 
It is providing dependable performance in electrical and physi- | \| eS \" a USES: 
cal instruments. radio and electronic devices and signal control \ out. Vent 
; ; t \ Sis Chemical Industries 
apparatus on land, and sea. and in the air. \O\ ———— 5) ae 
. 2 ey ; : ‘ \\— z ——- Process Industries 
General Plate Laminated Tubing is manufactured in a wide es | a 
‘ : its i ‘ \c ; t \ High Fre cy 
variety of shapes and sizes ... with a non-corrosive material. \' b fii — | ‘6 hate 
ee foes f _ / De \ Conductors 
such as silver, gold. platinum, ete.. on the inside. outside or = : 
b oe : : > : \ — t=) Electronic Devices 
both sides. Solid tubing of precious metals. nickel. monel, etc.. <i i : 
. . oa \4| Signal Control 
is also available. \ ret { ; 
General Pi : ti chute bel itl \a\ greet a 
ner: ate eno _— : > he - nroh- \= ; aa , : 
y€ ~ ra ate engineers will gladly help you with your prob \ \ 4% / Electrical Contacts 
lems. § imply write, stating your parti ular re quirements. : Aircraft 
| a Ships 


i e ni e i qd | PI qj tT e . a / Y | Electrical Instruments 


Collector Rings 
Division of Metals & Controls Corporation —— 
ATTLEBORO, MASSACHUSETTS 


Metals and Controls Corporation Divisions manufacture the following products: Laminated (> Solid Precious Metals Electrical Contacts — Solid and Rolled 
Plated Precious Metals in all forms — Truflex Thermostat Metals. 
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ALL OVER BUT THE SHOOTIN’ 


Is Hitler washed up? We don’t 
know. But we do know that thou- 
sands of planes, ships, tanks and 
bombs are pointed his way, helped 
by springs. And that the design 
of many of these springs can be 
facilitated by reading ‘‘Sciencein 
Springs’’. Your copy is now ready 
for you and will be mailed im- 
mediately on receiving your name 
on your business letterhead. 





({ N a cluster of draftees, in a barrel of 
e J apples, in a clip of shells, in a batch of 
springs ale ae every quantity made by nature 
or man... there are variations from any chosen 
standard. What those variations are and why 
they occur it is often important to know. 
When springs run into millions, statistical 
control must be exercised to bring the largest 
possible portion within the desired specifica- 
tions, Statistical control of springs uncovers 
the gremlins of quality and production, 
detects underlying causes for variations, con- 


trols or eliminates them, anticipates changes 


Trap Gremlins in Springs 


in quality. In the example below, a sample 
lot of springs was tested for load and length 
and readings noted. From the results a fre- 
quency curveof variations and a “skyscraper” 
chart were prepared. The height and location 
of the “Skyscrapers” show how many, and 
how much springs vary from given speci- 
fications. Statistical control iseveryday work 
at Hunter, a matter-of-fact part of-insuring 
the ONE right spring for your job. 


Varied and interesting answers to the problem pre- 
sented in our last advertisement have been received. For 
those interested, the correct answer is R: 4.58; R2 2.92; 
Rs .42; Rs 2.08. 





AT YOUR COMMAND—‘Send your orders, we'll produce them if they’re for essential equipment. 
Write, wire or telephone. Springs designed and made to your specification or ours. 


HUNTER PRESSED STEEL COMPANY, LANSDALE, PENNA. 
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WHICH DUREZ PLASTIC WILL BEST MEET 
YOUR POWER FACTOR REQUIREMENTS? 





Any insulating material between two electrodes constitutes a capacitor. Such a physical 


capacitor may be represented by a “pure” capacitance, C, and a resistance, R. 


a Durez molding compounds enjoy the 
reputation as being “tops” in insulating materials 
... few people realize the wide range in degree of 
insulation that they can furnish. 

Since most plastic insulating materials deteriorate 
under heat, which is usually figured as power loss, 
Power Factor is customarily used as the measuring 
stick for the efficiency and lasting qualities of mold- 
ing compounds. 

To give yourself an idea of the Power Factor versa- 
tility of Durez plastics, read on the right what actu- 
ally occurs when three different molding compounds 
are used in high frequency hook-ups. The theoretical 
explanation of the Power Factor figures is shown by 
the Vector diagrams which have been exaggerated 
purely for illustrative purposes. 

Of course, the Power Factor varies with the other 
requirements of the plastic. Durez technicians will 
be glad to recommend the material best suited to your 
over-all purposes. Just write to us, giving an out- 


line of your specifications. 


DuREz 11540 is a general purpose mold- 
ing compound with a Power Factor .05 
and Dielectric Constant 5. It is excellent 
for direct current or low frequency ap- 
plications such as light plugs and sock- 
ets, switch boxes, fuse boxes, etc. How- 
ever, if this material were used in high 
frequency applications, you could prac- 
tically “fry an egg” with the heat gen- 
erated. 


DuREZ 11863 is designed for most high 
frequency applications. Its Power Factor 
is .007 and Dielectric Constant 4.8. In 
fairly high frequency use, this molding 
compound has such a low power loss or 
low heat that it can be said to remain 
“cool as a cucumber”... giving corre- 
sponding greater efficiency. 


DUREZ 1601 is especially formulated for 
use in still higher frequency applica- 
tions. While it does not have the exact 
molding qualities of Durez 11863, it is 
particularly recommended for those “just 
over the line” applications where a 
Power Factor of .003 and Dielectric Con- 
stant of 4.8 do a better job. This mate- 
rial has the greatest efficiency in such 
applications and literally remains as 
“cold as ice.” 


PLASTICS THAT FIT THE JOB 


DUREZ PLASTICS & CHEMICALS, INC., 266 WALCK ROAD, NORTH TONAWANDA, N. Y. 
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STANDARD AIR COOLED POWERSTAT 


For more than five years SUPERIOR ELECTRIC 
COMPANY has specialized in CONTINUOUSLY 
VARIABLE VOLTAGE TRANSFORMERS and has 
won the confidence of THE ARMED FORCES AND 
INDUSTRY. Investigate POWERSTAT VARIABLE 
TRANSFORMERS for your control problem. Stand- 
ard types are manufactured for single or polyphase 
operation on 115, 230, or 440 volts. 


SECO AUTOMATIC 
VOLTAGE REGULATOR 


Incorporating a Synchronous Motor 
Drive, SECO DISTORTIONLESS 
AUTOMATIC VOLTAGE REGULA- 
TORS deliver constant cutput voltage 
with variations of applied voltaze and 
frequency. The output is unaffected by 
changes in power factor or magnitude of 
load. Available in sizes up to 75 KVA. 


SEND FOR BULLETINS 149 ME (POWERSTAT) AND 163 ME (REGULATOR 


SUPERIOR ELECTRIC COMPANY 


86 LAUREL STREET BRISTOL, CONNECTICUT 


Ni O longer is it nec2ssary to sacrifice range and smoothness of 
contro! by using antiquated, inflexible tap changing devices and heavy 
wiring to control A.C. voltage and power. SECO has solved the problem 
of obtaining a continuous, distortionless and simple control of large 
amounts of power. A standard line of MOTOR DRIVEN POWERSTATS 
in sizes up to 75 KVA for single or polyphase operation on 115,230 or 440 
volt circuits is available. You can select a standard unit for your applica- 
tion or where necessary special designs can be manufactured to meet 
your requirements. 


Engineered combinations of POWERSTAT VARIABLE VOLTAGE 
TRANSFORMERS and a HIGHLY DAMPED SYNCHRONOUS 
DRIVING MOTOR of low fundamental speed are the answer to efficient, 
quick, convenient and continuous control of power. 


LER) 





When historians record the miracle of American War production, Honor- 


able Mention will go to the drawing pencil. 


A. W. Faber is proud to contribute WINNER Techno-TONE to this 
crucial effort—a drawing pencil unsurpassed for purity, durability and 


delicacy of tone. Sharpened to a needle-point, WINNER Techno-TONE 


does not snap off under firm pressure. Kept blunt for broad strokes, it ee * 


Companion Pencil — 
fairly flows over paper. Guaranteed for positive grading in all 17 de- od WINNER Thin Colored 
Checking — Superb 
. colors and strength. 
grees. We will gladly send you a free sample. Costede Sanaa 
2381 Red; 2382 Blue; 
2383 Green; 23850 
SMOOTHNESS—Selected graphite, clay ACCURACY—Precise grading in 17 de- Yellow; 2437D Or. 
and wax cleansed and purified of all grees—today, tomorrow and next year. ange. 10¢ each. 
grit—so that every atom of graphite Time, temperature and climate have no $1.00 dozen. Would 
fairly glides on paper and ‘‘gives off'' an effect on WINNER Techno-TONE. you like a sample? 
impression of perfect density. * 


Write Dept. EM-6, A. W. Faber, Inc., Newark, N. J. WINNER Techno-TONE i 
echno- Is 


available in 17 scientifically 


graded tones—6B to 9H. 


.25 dozen al 
13¢ each 2 for 25¢ $1 2 5 LEADING STATIONERS Polished rich green. 


AN 
RIAL DEALERS ‘ 
ALL DRAWING AND artists MATE Made in U.S.A. 
at 
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— THE cross-sectional drawing 
of an Ozalid Whiteprint Machine 
... It tells much of the story. 


Printmaking is reduced to two op- 
erations—Exposure and Dry Devel- 
opment ... the liquid baths, the 
plumbing connections, the driers 
which for fifty years have been a 
part of blueprinting are eliminated. 
SIMPLIFIED PRINTMAKING allows 
simplified design —and an Ozalid 
Machine is so compact that it may 
be installed right in the drafting 
room where it can be operated by 
anyone. 


What’s most important now, 
though, is the fact that the Ozalid 
Process saves thousands of man- 
hours ...and that means a big “head 
start” in war production. When you 


want to change part of a drawing, it’s 


Why Ozalid clicks with engineers 


never necessary to redraw any line 
which remains the same in the new 
design. You merely make a trans- 
parent print of the original tracing 

.. delete the obsolete lines with a 
corrector fluid...and draw in the 
new design. It’s that easy—no Van 
Dyke tieups, no photographic equip- 
ment required. 


Ozalid Whiteprint Machines are 
designed for large scale, medium, 
and occasional print production. 
Adopt Ozalid ...and make positive 
reproductions direct from your engi- 
neering drawings, charts, and letters. 

ee 


WRITE FOR “SIMPLIFIED PRINTMAKING.” 


it shows how leading manufacturers 
save time, labor, and materials with the 
Ozalid Process; also contains samples 
of whiteprints having blue, black, and 
maroon lines on white backgrounds. 





OZALIO 
PAPER 


\ REAR 
DELIVERY. 


Cross section of Ozalid 
Model “B.” For large 
scale production; top 
speed 20 feet per minute; 
front or rear print deliv- 


ery; many new features. 


OZALID PRODUCTS DIVISION 


GENERAL ANILINE AND FILM CORPORATION 
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Johnson City, N. Y. 
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Most of the advantages of elec. 
trical porcelain can be measured 
and stated, because they are ip. 
herent in the material itself. 
Among these properties are: 


Compressive strength 
Dielectric strength 

Acid, fume, corrosion resistance 
Thermal shock resistance 
High softening temperature 
Permanence 


But another important quality 
of electrical porcelain is not so eas- 
ily stated; it involves the human 
equation, and the designer’s imag. 
ination. In short, it depends on you. 


Electrical porcelain is “mold- 
able.” That means it is adaptable, 
Special shapes can be molded with 
mechanical accuracy, to tolerances 
that may surprise you. 


You may be agreeably surprised 
too to learn how promptly any of 
the companies listed below will 
provide porcelain for your product. 
There is no shortage of electrical 
porcelain. Write or telephone. 


STON Le ee | 
ELECTRICAL PORCELAIN SECTION 


NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. THE LOUTHAN MANUFACTURING CO. 


3000 CORRY AVE., AKRON, OHIO 2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. PORCELAIN PRODUCTS, INC. 


937 GRANT, AKRON, OHIO 1241 WEST FRONT STREET, FINDLAY, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. SQUARE D COMPANY 


P.O. BOX 272, MACOMB, ILL 6060 RIVARD STREET, DETROIT, MICH 


KNOX PORCELAIN CORP THE STAR PORCELAIN CO. 


KNOXVILLE, TENN 71 MUIRHEAD AVE., TRENTON, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 €. FIRST STREET, SANDUSKY, OHIO 
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human An absolute necessity in some opera- 
Ss imag- 


ona s or Ss. tions . . . used for facility and speed in 
“mold- eo Y many others. The .FURNAS FOOT 
laptable. SA, SWITCH placed conveniently on the 
led with floor allows full use of both hands, 
re saves valuable time . . . an added facil- 
“ ity that is proving its worth in hasten- 

ur prised : mH 
, any of ing production in numerous war plants 
ow will on many types of machines . . . This 
product, controller is a two-pole, snap-action 


I t ical . . . . . 
aan switch easily adjusted for either spring 


The FURNAS L153 FOOT SWITCH is compact and neat. Mech. ‘“efurn or maintained contact, heel- 
anism is positive, toggle action type employing large silver to action-release. Send for full particulars; 
silver contacts. Capacity 5 H.P., 440 volts, A.C. single or poly- write the Furnas Electric Company, 418 
phase. Other types of foot switches with reversing or 2 Speed 


McKee Street, Batavia, Illinois. 
features are also in the Furnas line. 
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OUT OF THESE FLOCS MAY COME 
THE FUTURE OF THE WORLD 


These white crumbs or “flocs” look very unimportant in 


themselves . . . but on them may depend the future of the 
world. They are one of the first stages in the production of 
synthetic rubber, the most vital material being produced 
in America today. 


Naturally, you are interested in synthetic rubber. But 
synthetic rubber is only incidental. What is really impor- 
tant is what happens to synthetic rubber after it is actually 
produced. It is chemistry that makes rubber fit to use, suits 
it to the task at hand. 


United States Rubber Company is the largest manufac- 
turer of rubber chemicals in the world. We have worked 
with rubber, improved it and broadened its uses for 100 
years. Today, all this tremendous fund of knowledge of the 
chemistry of rubber is being drawn upon to improve syn- 
thetic rubber, perfect it for the jobs it must do for the 
Armed Forces and war industry. 


The chemistry of rubber is what determines the final 
compounding and processing of the flocs of synthetic rub- 
ber you see here. They may eventually go into bullet-seal- 
ing hose, air ducts, or any one of a score of other parts used 


in the plane that will blast the last Nip carrier off the sea. 
They may be made into a tire that will rumble down 
bomb-battered Unter den Linden. They may go into some 
essential equipment like a conveyor belt that will keep 
America’s war production line moving at top speed. They 
might very easily determine the entire course of the war, 
and thereby the future of the world. 

Synthetic rubber, its production, compounding and ap- 
plication to war and industrial uses, is too big a story to 
present adequately here. There are five basic commercial 
types of synthetic rubber. Each of them has distinct prop- 
erties and characteristics. Not a single one is ideal for all 
purposes. 

Deciding which synthetic rubber to select and use fora 
particular task is an equally big story, a decision that re- 
quires expert knowledge and broad range experience. 

We have told the story of the five basic commercial types 
of synthetic rubber, our more than twenty years of experi 
ence in working with them, and our twelve years of using 
synthetic rubber commercially in an interesting, informa 
tive booklet for business executives. Please ask 
for your copy on your regular business letterhead. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE, ROCKEFELLER CENTER, NEW YORK 
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In Canada: Dominion Rubber Co., lid 
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IGHT NOW, electron tubes are busy 
R fighting this war. They’re carrying 
messages, spotting planes, aiming guns 
... They’re making steel, molding plas- 
tics, inspecting ordnance... 

Some day soon, these untiring war- 
riors and workers will be coming home 
from the firing line and the war plant. 
Like the fighting men and the working 
men and women whose jobs they have 
expedited, they’re going to look around 
this new America of ours for work to do! 

We know they'll find it aplenty. 

In America’s new homes — bringing 
high-frequency heating and cooking, 
automatic daylighting, two-way radio 
and television... 

In America’s rejuvenated industries 
—bringing accurate process control, au- 


omecoming 


tomatic air conditioning, unbelievably 
precise inspection... 

If yours is one of the concerns in the 
electrical field that believes America 
will use the war-won skills of her men 
and women—and electron tubes—sound- 
ly to win the Peace you'll be interested 
to learn that Roebling is making plans 
along those same lines. 

Making more than plans. Making 
many products-for-victory right now 





ROEBLING 


ELECTRICAL WIRES AND CABLES 


aa 
. ( 
* . 


ae 


day 


\ 





that are going to have a part in Amer- 
ica’s after-Victory way of living. Wires 
and cables with new insulating mate- 
rials, new methods of construction, 
techniques of production . . 
developed. 

For your needs of today and Home- 
coming Day, you can rely on Roebling. 


JOHN A. ROEBLING'S SONS COMPANY 


TRENTON, NEW JERSEY 
Branches and Warehouses in Principal Cities 


. are being 
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New EGYPTIAN Rough Finish for Metal Surfaces 


FALTS ABOUT 
PEBBIE-TEX. 


Photo U. S. Army Signal Corps 


Announced only a month ago, an unprecedented flood of inquiries and 

orders testify at once to the demand and acceptance of PEBBLE-TEX. 

Formulated expressly to provide protection to such important war 

products as radio sets, searchlights, instrument panels, fire control and : a res 

listening devices requiring a rough finish that will stand exposure and Here are shown actual photographs (unre- 


. touched) of Is finished with PEBBLE-TEX, 
harsh treatment, PEBBLE-TEX is also wanted by manufacturers of essen- mlaaen eee “ene 
tial civilian articles. 


The over-night popularity of PEBBLE-TEX is due in part to these out- 
standing advantages: 


1. Air-drying at 20 minutes. Saves time, manpower and 

oven space. 2. Simple to apply with pressure type spray 

gun. Varying degrees of texture obtainable from same 

mix by gun adjustment. 3. PEBBLE-TEX pattern in one 

coat. For full metal protection use over a primer. 4. Comes This panel shows a finer texture. The size of 


° ° the pattern is regulated by spray gun adjust- 
in a variety of colors. ment and application technique. 


Send today for trial order at drum price. Write to Dept. E 


THE EGYPTIAN LACQUER MANUFACTURING CO, 
ROCKEFELLER CENTER, NEW YORK, N. Y. 


EGYPTIAN 
Supesor FINISHES 
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Type ZH 
(internal) 


Type XSC 


(square closed) 


ETAINING RINGS are being more and 
more widely used because they are in- 
expensive and yet so satisfactory on many 
varieties of mechanisms. Broadly described, 
a retaining ring is an artificial shoulder or 
collar on a circular shaft or in a housing. 
The shaft is grooved, and the ring is 
snapped on. 

The former, and much more expensive 
method, was to turn the artificial shoulder 
—cutting down a larger shaft. Now, by 
simply grooving a smaller shaft and apply- 
ing a retaining ring a like result is obtained 
in a vast number of cases. 

Furthermore, it has been found much 
more economical and far more effective to 


design the cutting tool so as to groove the 


Type XRO 
(round open) 







Retaining Rings 
Save money 
and metal 


Type XRC 
(round closed) 





Type XSO 
(square open) 


Type WA 
(annealed) 


Type YH 
(external) 
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shaft at the same time that the shaft is cut 
to its required length—and then to use our 
steel retaining rings instead of going to the 
expense of drilling holes for other holding 
devices that have less strength. 

National retaining rings provide an extra 
safety factor because of our special method 
of manufacture. They give service that 
assures economy. 

National retaining rings are made of 
high grade spring steel which is heat treated 
after forming, rather than from pre-temp- 
ered spring wire. Our standard stock sizes 
will fill nearly all requirements; special sizes 
and cross sections made at small extra cost. 

Write today for our descriptive folders 


on various types of retaining rings. 


THE NATIONAL LOCK WASHER COMPANY 


NEWARK, N. J. 
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Reproduction of fac- 
tory advertisement. 
Manufacturers in this 
midwest territory can 
get dependable serv- 
ice by calling us. 
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OTHER IMC PRODUCTS 


Pedigree Varnish—Vartex Varnished Cloth 
and Tapes—Varslot Combination Slot 
Insulation—Varnished Silk and Paper— 
Fiberglas Electrical Insulation—Manning 
Insulating Papers and Press Boards—Slot 
Wedges —Diefiex Varnished Tubings and 
Saturated Sleevings —National Hard Fibre 
and Fishpaper—Phenolite Bakelite—Adhe- 
sive Tapes— Asbestos Woven Tapes and 
Sleevings — Cotton Tapes, Webbings, and 
Sleevings and other insulating materials. 


INSULATION MANUFACTURERS CORPORATION 


CHICAGO: 565 West Washington Blvd. CLEVELAND: 1005 Leader Building 


Representatives in 
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DIE CAST AIR VALVES 
FOR TRUCK-CRANES 







ELECTRICAL MANUFACTURING EDITION No. 10 


taken to insure rapid repair and maintenance. The cable 
plugs illustrated below (left) are employed to permit 
quick disconnection and connection of various radio units. 
The plugs fit into mating sockets in the same manner as 
i radio tubes, and are locked in place by a few twists of the 
The die cast valve is the nerve center! knurled bands. 

The housings of each of the three sizes of connectors 
shown are one-piece zinc alloy die castings. The knurling 
and the threads are obtained in the casting operation. 


INSERTS IN ZINC ALLOY 
DIE CASTINGS 


The two zinc alloy die castings used in the flywheel mag: 
neto assembly of a well known 4-cycle engine (below) 
provide interesting examples of the use of inserts in the 
die casting process. There are two magnetic pole pieces 
and an alloy steel permanent magnet cast as inserts in the 
rotating part of the ignition magneto, and the armature 
plate has a steel pin so cast. 
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One of the outstanding features of the truck-crane shown 
above is the air contr | for handling all crane and shovel 
sressure valves repre- 
system, and each of 

















movements with air clutches. Two { 
sent the nerve center of the control 
these valves (see inset) consists principally of five zinc 
alloy die castings as shown at the bottom of the illustration. 

The manufacturer says: “The housing is now die cast 
in two pieces, and the machine time has been reduced to 
but a fraction of the former cost. In addition, there are 
three other vital parts of this assembly die cast of zinc 
alloy, and all of these parts have shown an equal saving 
over the former machined method of manufacture . . . all 
but the simplest of machine operations have been elimi- 
nated completely.” 


RADIO CONNECTORS 
FOR WAR PLANES 


A war plane with faulty radio equipment 1s seriously 
handicapped and, for this reason, precautions must be 










































Aside from electrical properties, inserts of various mate 
rials are used in zinc alloy die castings to provide superior 
bearing surfaces, greater hardness or wear resistance, heat 
and electrical insulation, ductility and other properties 
not possessed in the casting itself. Inserts are also used to 
provide passages or shapes of parts which cannot be cored. 



























pin in the other 





Magnetic elements inserted in one casting—a steel 
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Glamourized Tomorrow 


AT HIGH FREQUENCIES 


It is easy to let imagination run riot in talking of post war commercial 
products; some of which might well be based upon war-gained or war- 
accelerated knowledge of engineering principles and of materials. So 
easy that little, half-formulated dreams get to parading along with 
practical possibilities, as almost immediately realizable things—if only 
the War were over. Realistically, that may not be just the way that 
matters stand. Those engineer-designers or industry spokesmen who put 
extreme interpretations upon what might be do no true service to 
tomorrow. 

Electronics has become a magic word of incredible marvel and infinite 
implications, so much so, that true possibilities sometimes -become ob- 
| scured by the more glamorous fantasies. There is the matter of high 
tors | frequency energy applications of various kinds. A true born-of-the-war 
ling = | impetus and an exceedingly important one. But, when one hears of the 
kitchen range of the future which will cook the family roast in a matter 

of seconds and of rooms and homes wherein comfort-heat will be derived 
YY | by high frequency induction methods, a raised eyebrow may be deserved. 
Assuming that it will be possible to avoid unwanted physiological con- 
comitants in regard to a carelessly handled range, Mr. and Mrs. Home- 
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mag | owner are unlikely to seek (or be thus provided with) the glandular 
elow) sterilization that appears to result from exposures to broadly enveloping 
in the fields of high frequency energy. 


pieces 
in the 
nature 


WORKING WITH POWDERED METALS 
; mate- 


\perior Another generously publicized glamour child is powder metallurgy. As 


e, heat pointed out in a feature article in this issue, sintered metals yield some 
ae most remarkable and widely applicable results in terms of controlled 
al 4 strength, grain or pore structures and comparative fabricating or pro- 


duction costs. Yet they are not panaceas for all parts-development woes 
and their over-zealous adoption, allied too closely or alone with their 
highly attractive cost factors, will certainly result in a lowering of the 
standard of product qualities at certain specification points. 

These engineer-designers whose enthusiasms run to accelerated obso- 
lescence and induced product purchaser discontent are most vulnerable 
to the seduction of the Siren’s Song of Substitutes. Their more conserva- 
tive contemporaries will seek to clearly distinguish, on a long-time basis, 
between better ways and substitute or alternate ways and that is only 
possible when the job that is to be done by the product and its parts can 
be and is analyzed in its more ultimate aspects. 

Less glamour, more reality, might well be an admonition to the definers 
of things to come and of the methods and components by which they 
are to be brought about. 
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Multi-Speed Sin 


OWER supply for the operation of electrically 
energized products offers but three basic common 
variants; polyphase and single phase ac. and dec. 

Thus, the motor specifier has three sets of electrical pos- 
sibilities in the multi-speeding of his product as well as 
the alternative mechanical one.* For dc. he will find a 
relatively simple solution through various arrangements 
to provide changes of resistance in the shunt field cir- 
cuit, the armature circuit or both.** For polyphase 
powering*** circuits are mostly well known and open 
to any motor manufacturer. They are even published 
in the motor and generator standards of Nema. Elec- 
tronic ways offer an ac.-de. combination**** but when 
the engineer-designer comes to single phase multi-speed 
operation he may find available information to be a 
bit scanty. 


REACTANCE CREATES SECOND PHASE 


MALL fans, including the desk types, usually call for 

S either a choke coil or a shaded pole motor. A choke 

coil motor is one that has two windings, one of which 

is in parallel with the choke coil while the other is in 
series with this parallel group. 

Wound on a steel core like a small transformer the 

It is a reactance 

and thus causes the current in the circuit of the winding 


choke itself is a coil of copper wire. 


connected in series with it to lag farther behind the 
voltage than the current in the other winding. This 
difference of phase angle in the two windings causes the 
motor to have two phases which accounts for its starting 


and running characteristics. 
Choke coils are often installed in the base of the 


PHASE / 


RLALE EE 


CHOKE COIL 





Fig. 1 HOKE coil motor has lagging current in wind- 
ing marked “‘phase 2°’. This gives effect of 
second phase by shifting angle. 


product. Variation in speed is controlled by changing 
the position of a switch which makes contact to taps on 
the choke coil (see Fig. 1). 


*See “Drive Units That Provide Adjustable Non-Motor 
Speeds,” February 1942. 
** See “Which Control For The Dc. Motor Drive?” Sep- 
tember 1942. 
*** See “Adjustable Speed Motors Enter New Era” May 
1940 and “Why Not Polyphase Motors?” March 1941. 
*##* See “Electronic Rectifiers Supply Dc. For Many Within 


The Product Needs” April 1943. 


ole Phase Motors 





BY W. R. APPLEMAN 
ELECTRICAL ENGINEER 


As a choke coil is a reactance, the power factor of 
this type of motor is poor. Where only a few small 
fans are used this is not important. The starting torque 
is low and the motor can only be used with a direct 
driven propellor type fan. 

For the same type of service, a more common power 
source 1s the shaded pole motor. While it can be built 


Fig. 2 


S A LIENT pole con- 

struction is com- 
monly used to affect 
direction of rotation 
of shaded pole motor. 
Copper strip encircles 
about one-third of the 


pole piece 


with a stator having uniformly distributed slots the more 
common construction uses the salient pole construction 
similar to that of a de. motor. There is a slot in the 
pole piece about 14 the distance from one side. A strap 
of bare copper is wrapped around this 13 as shown in 
Fig. 2 above. 

Since this is an alternating current motor the flux 
in each pole produces a polarity which alternates between 
north and south. As this change of flux takes place a 
current is produced in the shading coil which opposes 
\s a result 
of this action the rotor of the motor moves in the direc- 


the change of flux in the shaded section. 


tion from the unshaded to the shaded portion. 

This motor requires, in addition to the shading cop- 
per, only one winding. Change of speed is achieved by 
adding resistance in series with the motor. Like the 
choke coil motor it has low starting torque and does not 
come up to full speed. 

During the last ten or fifteen years the low torque 
capacitor motor has made serious inroads into the field 
formerly held by the choke coil and shaded pole motors. 
This motor is quiet, efficient, and has high power factor. 
It also has a low starting torque which confines its use 
to such direct driven applications as fans, grinders, and 
buffers. It is used especially in the fractional hp. sizes, 
but occasionally it is also used in the smaller integral 
sizes of motors. 

This motor has two windings, one of which is placed 
directly across the line and is usually called the main 
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Long-sought, because certain products 
need them, various types of single 
phase motors to operate at two or more 
nominal speeds are recent enough de- 
velopments to be liberally covered, in 
general, by unexpired patent protec- 
tion. Thus specific designs are likely 
to be available through but a single 
manufacturer. Here is an authoritative 
review of some of the better-estab- 
lished forms with circuit diagrams and 
indications of performance levels to be 
anticipated. 
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winding, and the other which is in series with the con 


> 


denser and usually called the phase or capacitor wind 
ing. Fig. 3A shows the schematic circuit of this type 


motor. Variation in speed is by voltage change which 


causes the motor to slip. 

There are a number of variations of this fundamental 
circuit in use today. Originally most of the motors were 
made for several speeds. A condenser and a tapped 
transformer with a switch were mounted in a separate 
box which was mounted on the wall in a convenient 
place while the motor was installed wherever necessary. 

Fig. 3B and C show two of the circuits. In both 
cases a transformer was used to give a high voltage 
across the capacitor circuit and also to supply a means 
of reducing the motor speed. The reason for wanting 
high voltage across the condenser is that the capacitance 
required varies inversely as the square of the voltage. 
Condenser voltages as high as 660 were in common use. 

The use of the above circuits meant that the multiple 
speed capacitor motor was an entirely special motor. 
While both circuits are in use today the tendency has 
been toward a capacitor motor that can be used as a 


double voltage, single speed motor, can be supplied 


HESE circuits make 

possible capacitor 
motors which are not 
special but which 
combine flexibility of 
voltage and speed in 
the same unit A 
shows internal con 
nections, ( B)wired for 
110 volt, high speed, 
C) wired for 220 volt 
high or 110 low speed, 
and (D) with auto 
transtormer for either 


CAPACITOR 


voltage 
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with a switch to be used as a two speed motor on the 
lower voltage or can be supplied with a transformer 
control to be used as a multiple speed motor. 

This motor must necessarily have the condenser at- 
tached to it and cannot make use of voltages much above 
330 volt across the condenser. 
shown in Fig. 4. 


The motor circuit is 


The capacitor circuit 1s permanently 
connected across half the main winding. The two halves 
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Fig. 3 Gc. efficient capacitor motor has low start- 


ing torque which fits it only for use with such 
loads as fans, grinders, and buffers. Basic circuit 
A) changes to (B) and (C) variants by addition 
of transformer and speed-changing tap switch 


of the main winding are connected in parallel for high 
speed operation on 110 volt, and in series for high speed 
operation on 220 volt or low speed operation on 110 
volt supply. 

For the 110 volt connection lead 1 is connected to lead 
+ and to one line, lead 2 is connected to lead 3 and to 
the other line. For 220 volts lead 1 is connected to one 


line. lead 3 is the other line and lead 2 is connected to 
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lead 4 as the circuit is in series. For two-speed opera- 
tion the motor is connected to the 110 volt line as de- 
scribed above when used as high speed and reconnected 
by a switch to the series connection for use in low 
speed operations. 

When a control box is used for multiple speed the 
motor is connected for 110 volts, then to the control 
box, which is connected to the line. 


POLE CHANGING BEATS SLIP 


i ew are no doubt applications where multiple 
speed motors are desirable but there is a feeling 
among a number of motor manufacturers that two 
speeds are enough for most applications. As a result 
there have been many patents issued to various motor 
concerns on two-speed split-phase motors. The main 
advantage of this type motor over any described is that 
the starting torque is better and the low speed is definite 
because it is caused by a change in the number of poles 
and not by slip. Where the low speed is by slip it will 
change quite radically with a change in the size of the 
load and with a change in applied voltage. 

Disadvantage of the split phase as against the capacitor 
is that it is not so quiet, and does not have as good 
power factor and efficiency. There is also the further 
disadvantage that some manufacturers do not have 
‘good centrifugal switches. Poorly designed switches 
are likely to give so much trouble that the reputation 
for all 2-speed split-phase motors has suffered. 


STRATOSPHERE ON EARTH 





Highly 
amazingly simple, a new way drilled it, and set up this 
has been found to provide assembly upon a rubber gas- 
stratosphere atmospheric con- keted platform. Low pres- 


satisfactory, yet er, before holes had been 


i 
ditions within the laboratory sure tests and other variables 
for the observation and test characteristic of the strato- 
of electronic equipment for sphere may be created within 
aircraft. Engineers of RCA this further evidence of the 
Victor Division of the Radio sustained resourcefulness of 






80 


Corporation of America, just 
took over the transparent 
plastic nose cone of a bomb- 


engineers to every materials 
and parts specification op- 
portunity that comes along. 


Some of the earlier two-speed split-phase motors 
started on one speed only. If the power went off and 
then came back on the motor was all right if it was 
connected for the speed that had a starting winding, but 
burned out if connected for the other speed. 

The simplest two-speed split-phase motor is the con- 
sequent pole motor for full and half speed. Here the 
motor is connected for a given number of poles using 
two parallel paths. The motor is then reconnected with 
all poles alike and in series. Consequent or induced 
poles are set up between the wound poles so there are 
then twice as many poles and the motor runs at half 
the speed. 

There is illustrated, in Fig. 5A, a motor using two 
starting windings. For high speed, line 1 is connected to 
leads 1 and 3 and line 2 to lead 2. Either a special 
double-pole centrifugal switch is used or two separate 
centrifugal switches are used to open both starting 
windings. The high speed starting winding is connected 
across the line and the low speed starting winding 
shorted on itself for this connection. For low speed, 
line 1 is connected to lead 1 and line 2 to lead 3 so the 
coils -are all in series and of like polarity. The low 
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Fig. 5 & YNSEQUENT pole motor (A) runs full speed 
when line 1 is connected to lead 1 and 3— 
line 2 to lead 2. For half speed, connect line 1 to 
lead 1 and line 2 to lead 3. In circuit (B) only 
difference is use of single starting winding. 


speed starting winding is now across the line and the 
high speed starting winding across only half voltage. 
The location and polarity of the high speed starting 
windings prevent them from destroying the low speed 
starting torque. 

\ variation of this circuit with but one starting 
winding is shown in Fig. 5B. The starting torque 1s 
poorer than with two starting windings as its polarity 
remains unchanged while the polarity of part of the 
main coils is changed. 

When it is not desirable to establish low speed at 
half the high speed more tricks and originality have been 
called into play. There are two general ideas used. 

The first involves the use of two separate main wind- 
The motor is then either 
equipped with two separate starting windings, one for 
each speed (Fig. 6A), a compromise starting-winding 
which is used for both speeds (Fig. 6B), or third, a 


Continued on p. 170, 


ings, one for each speed. 
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What Powder Metallurgy Offers 
To The Alert Engineer—- Designer 


OLDING of metal powders and then sintering 
the solid forms to give them desired physical, 
electrical, or chemical properties is the essential 

nature of what takes place within “powder metallurgy.” 
Various properties can be modified still further by 
subsequent heat treatments, by coining or by impregna- 
tion with oil or molten metal. Even though metal 
powders have long been and are still used for chemical 
reagents, special cements, paints, decoration of ceramics, 
pyrotechnics, protective coatings for non-metallic sub- 
stances, addition agents and the like such applications 
have been completely overshadowed in recent years by 
powder metallurgy. The list shown in Fig. 1 gives 
some idea of what has been accomplished. 

Powder metallurgy is by no means new. The process 
was employed by the Egyptians some 3000 years B.C. 
because they did not have furnaces which could with- 
stand the melting temperature of iron. The more recent 
application of it was started, however, when Dr. W. D. 
Coolidge of General Electric invented his procedure for 
the production of ductile tungsten so making the incan- 
descent lamp a reality. 

Tungsten can not be obtained conveniently by ordi- 
nary metallurgical processes because of its extremely 
high melting point. It is extracted from the ore by 
obtaining the oxide in a very pure powdered form by a 
rather involved process of refining, depending on the 
type ore used. The powder is pressed into ingots 
which are sintered in a hydrogen atmosphere so re- 
ducing the oxide to metallic tungsten. The resultant 
material is quite brittle and incapable of being drawn 


SOME PARTS NOW MADE WITH 
POWDERED METALS 
Fig. 1 


Adjustable cores for automatic Intermediate frequency trans- 
tuning formers 

Audio transformer cores Iron core inductors 

Battery plates Loading coils 

Bearings Modulation transformer cores 

Brake bands Molybdenum 

Brake drums Motor armatures 


Brushes Motor frames 
Cams Network coils 
Clutch plates 


Permanent magnets 
Contacts Radio resistors 
Diffusing plates Radio tuning brakes 
Drawing dies Relay bobbins 

Dressing tools Resistance discs 
Electromagnetic shields Resistors 

Filters Separators 

Flywheels Spacer discs 

Fuel pump vanes Squirrel cage end rings 
Gamma Radiation shields Tantalum 

Gears Toys 

Governors Tungsten 

Guide blocks , 
High speed tools 
Incandescent lamp filaments 


Valve seat inserts 
Welding electrodes 
Wire drawing dies 
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Flexibility to meet the objectives of 
the product development engineer is 
probably the outstanding feature of 
powder metallurgy. Desired elec- 
trical, physical and chemical proper- 
ties may be secured over a wide range. 
Parts so formed must yield but little 
in comparison with older ways and 
they possess many definite advan- 
tages. An evaluation of a trend and 
its probable implications for you and 
your newer product designs. 





down to the diameters needed for incandescent lamps. 
However if it is hot worked in the hydrogen atmosphere 
ductile properties are imparted to the tungsten so that 
it can then be more readily handled. 


FOR PRODUCT PARTS 


RODUCTION of an object by powdered metallurgy 
calls for pressing the metallic powder in a steel die 
or mold to form a blank. This blank is then sintered to 
obtain the desired properties. The blanks can be formed 
either by cold or hot pressing. The cold pressing is 
more desirable from a production and die maintenance 
standpoint but hot pressing must be used for those 
metals which are not subject to cold flow or plastic de- 
formation at room temperatures without inordinately 
great pressures. It is impractical to use pressures 
greater than 50 ton per sq. in. so that heat must be 
applied for large objects or for those materials not 
readily susceptible to cold flow. 
The formation of the blanks under pressure and the 


Fig. 2 
METALS AVAILABLE IN POWDERED FORM 
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subsequent physical change in the sintering process can 
best be explained by attacking the problem from the 
conceptions of atomic physics. All metals are composed 
of grains which in turn are made up of atoms, arranged 
in a definite geometric pattern. This pattern of atoms 
called the unit cell of the structure repeats itself in three 
dimensions to form the grains which are irregular in 
shape. The combination of the unit cells form the space 
lattice. Eaeh metal has its own characteristic space lat- 
tice and the lattice is held together by the holding forces 
between the atoms themselves. Hence it is seen that a 
solid mass can be made from a powder if the grains of the 
powder can be forced together so that the distances be- 
tween the various particles are equal to those between 
the atoms themselves. This of course is predicated upon 
the assumption that the particles are clean and not 
insulated from each other by foreign material. Actually, 
unless specialized precautions are taken, the surfaces 
are nearly always contaminated by 
foreign matter. 

Theoretically, at least, it is possible to produce a 


a thin layer of 


solid mass from powder merely by bringing the powder 
particles in intimate contact so that an atomic binding 
force is effected. Practically the high degree of clean- 
liness needed for such bonding cannot be relied upon so 
that the pressure used to form the compact must be 
great enough to rupture the film insulating the particles 
of the powder one, from the other. This pressure 
causing one particle to rub on the adjacent particl 
rupturing the protective coatings produces sufficient 
heat at the boundaries of the particles to cause them 
to weld or bond due to the migration of the atoms 
from one particle to the other in intimate contact with 
it. This migration or diffusion is proportional to the 
mobility of the atoms which in turn is proportional to 
the temperature. 
resulting from the internal, frictional heat generated 


Therefore, the elevated temperature 


between the particles aids in the bonding process and 
improves the result. 

From this it is seen that the original bonding of the 
blank can be improved by increasing the molding pres- 
sure or temperature. However, there are optimum pres- 
sure and temperature levels the exceeding of which brings 
no additional improvement. Now, the powder need not 
all be of the same metal. When two or more different 
metals are used the bonding can be effected by both 
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Fig. 3 


Bor eesENT ATIVE 

miscellaneous Parts 
produced by powder 
metallurgy These are 
cold-formed since the 
application of heat would 
make the molding cycle 
too slow to be e€co- 
nomically feasible. They 
are sintered later, how- 


ever in each case 


metals doing their share of the bonding as already 
outlined or by either metal forming a network through- 
out the blank surrounding and holding the other more 
or less inert metal. In the subsequent sintering opera- 
tion atomic diffusion occurs producing an alloy or a 
homogeneous combination of the two metallic ingredi- 
ents. Whether or not an alloy is formed is dependent 
on the properties of the ingredients as well as on the 
sintering conditions. 

One ingredient of the powder combination can be 
added for the sole purpose of cementing the material 
in the original blank, it being volatilized in the subse- 
quent heat treatment. In fact originally this was con- 
sidered necessary for the production of objects from 
powdered metals. However, when the one ingredient is 
volatilized in the sintering, it leaves the resulting metal 
extremely porous. Such a product 1s entirely unsuited 
for any structural‘member but, when impregnated with 
oil, makes an excellent bearing. 

While the cementing ingredient as such is not needed 
in most cases, it does find a very important application in 


] 


cemented carbide tools. Here the cement is a metal 


of the iron group, usually cobalt. Nickel powder 1s 
also used for this application because of its hardness and 
toughness. The carbide consists of tungsten carbide or, 
more recently, tantalum or titanium carbides. The mix- 
ture of the carbide and cobalt are pressed together, and 
sintered at a temperature high enough to melt the co- 
halt so brazing the finely divided particles of tungsten 
carbide together. In the process small quantities of 
tungsten carbide are dissolved in the cobalt. 

This produces an extremely hard and tough tool steel 
capable of operation at high speeds for long periods. 
Recently titanium carbide and tantalum carbides have 
been added to the tungsten carbide in varying propor- 
tions to eliminate the tendency of the tool to seize and 
weld to the chip when machining tough materials such as 
annealed steel. 

It is true that the improvement is obtained at a 
sacrifice in strength, because the titanium or tantalum 
carbides do not bond with the cobalt as well as the 
tungsten carbide does. 

The cemented carbides are not only important as 
materials for cutting tools but they are also extremely 
important in drawing dies. Their application to wire 
drawing antedates the war but the pressure being placed 
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on industry to replace copper and copper bearing alloys 
with iron and steel only has been alleviated by the use 
of cemented carbide drawing dies. This material alone 
has made the substitution of steel for brass possible 
when deep draws are necessary. 

The abrasive quality needed in emery wheel dressers 
is obtained by the addition of diamond powder to the 
cemented carbides. Here, of course, the diamond is 
inert and is held in position throughout the tool by the 
lattice formed by the cementing metal of the iron 
family. 

The abrasive qualities obtainable with powder metal 
lurgy is also being put to fine use in the recent devel 
Here the 
compact of powder is molded directly on the metal 


opment of facings for brakes and clutches. 


backing and the whole unit sintered together to form 
a homogeneous layer held in place by diffusion of 
the atoms of the powder into the metal backing. 
\lmost any coefficient of friction can be obtained by 
varving the ingredients and grain size of the powder, 
the molding pressure and the sintering procedure. 

These metal facings of powder metals not only have 
superior wearing qualities and furnish a more flexible 
means of adjusting the coefficient of friction but they 
also have the decided advantage of a high thermal con- 
ductivity. This high thermal conductivity permits 
greater heat to be generated in the brake than before 
so that the substitution of powder metal for asbestos 
brake or clutch facings permits greater loads to be 
handled without an increase in size. 

The uninitiated engineer-designer may first think of 
pieces made from powder and then sintered as likely 
to constitute a more or less crumbly, friable mass. 
Nothing refutes this more beautifully than the hair-like 
coil of tungsten wire present in the incandescent. Re- 


ferring to Fig. 2 it will be noted that the list of metals 
which can be obtained in the powdered form is 
amazingly long and complete. This does not include 


the compounds of the metals, such as the phosphides, 
or nickel, molybdenum and copper powder coated with 
silver as well as copper coated silver and lead which 
are available. 

Powder may be made in one of numerous ways, each 
method having its advantages and disadvantages. Chem- 
ical precipitation is, perhaps, the most common method. 
The carbonyl process, quite expensive, consists of re- 
ducing the metal carbonyl under carefully controlled 
conditions. The powder of copper, silver, zine, iron, 
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tin and antimony are produced by electrolyic deposition. 
Tungsten, molybdenum, copper, nickel, cobalt, and iron 
powders are also made by the direct reduction of the 
compounds without chemical precipitation. Friable 
metals such as antimony, silicon, and bismuth, can be 
powdered by milling and, rarely, by machining. Also 
the metal can be atomized and condensed to form the 
powder. This process is used for aluminum, zine and 
cadmium. Copper, zinc, aluminum, nickel, tin, lead, 
silver, and gold powder can be made by shottit 


1g. 
RIGHT POWDER FOR SPECIFIC PARTS 


HAPE of the powder particles depends upon the 
S method of manufacture. They may be angular, 
solid, porous or spongy, crystalline, dendritic, ragged 
or irregular in shape. Hence for each specification 
point not only the composition of the material must be 
considered but also the method by which the powder is 
produced and the size of the resultant particles. With 
few exceptions the most desirable materials are those 
with fine grain size. Since the grain size of the sin- 
tered material can be no smaller than the size of the 
particle but grain growth can be obtained in sintering, 
the selection of the powder size is important. 

Some typical parts formed through powder metal- 
lurgy are illustrated in Fig. 3. The molding procedure 
for such pieces must be done without the addition of 
heat because, if heat is applied, the molding cycle be- 
comes too slow to be economically feasible. 

Those materials which are not subject to plastic de- 
formation must be molded at extremely great pressures 
or with the application of heat. Since the sizes of mold- 
ing presses seldom exceed 100 ton the piece must be 
extremely small to obtain the needed pressure or, more 
commonly, heat is also applied. The cemented carbides 
are an example of this class of material. Hot pressing 
is extremely hard on the dies so that it is more de- 
sirable to cold press the blank whenever possible. 

In designing the die for pressing the blank it must be 
remembered that the powder does not follow the laws 
of hydraulics for it will not transmit the pressures uni- 


Fig. 4 Ho’ the molding pressure (A) affects the density of 
the sintered iron. Specimen held at 1425-1450 deg. C 
for 32 hr. The effect of temperature (B) on the iron 
Specimens molded at 30 ton per sq. in. pressure and 
sintered for 32 hr. C—Time is important too. Speci- 
mens were here molded at 30 ton per sq. in. and sintered 
at 1425-1450 deg. C 
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Fig. 5 


ONTACTS made by 

powder metallurgy 
are not restricted (A) as 
to shape or size. B—Com- 
plicated forms, as with 
these copper - tungsten 
contacts are quite feasible. 





formly in all directions nor around corners. Hence the 
die design of large or complicated shapes becomes 
involved and expensive if proper care is not exercised 
in the design of the piece to be molded. The difficulty 
of the powder not transmitting the molding pressure 
uniformly can be overcome to some extent by a cen- 
trifuging process in which each particle is subjected to 
its own individual centrifugal force. However the other 
difficulties introduced offset the advantages gained to 
such an extent that centrifuging is not employed in 
this country although it is used abroad. 

The unequal distribution of pressures in the blank 
is objectionable for two reasons. First those sections 
which are not subjected to sufficient pressure in molding 
will not reach the optimum strength possible in the 


sintering process. Second the shrinkage in sintering of 
the various sections, subjected to different pressures, 
will not be the same. The unequal shrinkage can be cor- 
rected by a coining or sizing operation after the heat 
treatment. 

Because of the unequal distribution of pressures in 
the molding process, long pieces are difficult to pro- 
duce. To overcome the difficulty pieces now are being 
made by an extrusion process. Also the combination of 
metal powder with plastics is coming to the fore where 
a conducting or magnetic molding material is needed. 
This combination is being used effectively for electro- 
magnetic shields. 

The molding pressure, though important, is secondary 
to the length of time and temperature of the sintering 
treatment. This is illustrated clearly by comparing the 
density of pressed and sintered iron molded under 
various pressures, and then sintered at controlled tem- 
peratures for different lengths of time. If the atomic 
diffusion were complete the density of the sintered 
powder should be equal to that of cast iron. 

Effects of variously controlled factors are shown in 
Fig. 4. Thus, the effect of the molding pressure on 
the density of sintered iron (in A), that of the sintering 
temperature (in B), and the effect of the sintering time 
(in C). It will be noted that varying the pressure from 
10 to 70 ton per sq. in. produces only 0.776 per cent 
change in density and that the maximum density was 
obtained at 30 ton per sq. in. When the pressure was 
increased beyond 30 ton the density actually decreased 
instead of increasing. Hence the density is not in- 
creased when the pressure is increased beyond the 
optimum pressure. 

The effect of the sintering temperature on the density 

Continued on p. 154 


CONSERVING HOME FRONT MANPOWER 


Creating a police radio re- 
serve pool which will enable 
those officers not called by 
. the armed forces to provide 
greater protection in war in- 
dustries and maintain local 
community law enforcement, 
these two-way FM _ emer- 
gency communication units 
are being produced by Gen- 
eral Electric under the au- 
thorization of WPB. 
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More Radio Tubes. According to a statement by 
Frank McIntosh, director of the Radio and Radar Divi- 
sion of WPB, authorization for the manufacture for 


civilian use of 2,000,000 radio tubes per month for essen- 
tial purposes will shortly be made. Mr. McIntosh ad- 
dressed a meeting of the National Association of Broad- 


casters in Chicago. 


Handbook of Emergency War Agencies. Issued 
by the Office of War Information under date of March 
1943, a revision of the Handbook of Emergency War 
Agencies is currently available through the Superin- 
tendent of Documents, Government Printing Office, 
Washington, D. C. The handbook is a guide to Fed- 
eral agencies all of whose present functions are devoted 
to the prosecution of the war. Agencies originally estab- 
lished for other purposes, even though much of their 
present work has been integrated with the war pro- 
gram, are not included. The handbook offers organiza- 
tional outlines, names and addresses of officials of emer- 
gency war agencies, War and Navy Departments and 
United States Maritime Commission. 


Enemy Patents. According to Alien Property Cus- 
todian Leo T. Crowley libraries of copies of vested 
patents are now open at his New York Office, 120 
Broadway and similarly in Chicago at the Field Build- 
ing. These libraries contain all of the patents vested 
from enemy and other aliens, arranged for ready ref- 
erence and also catalogued in classified order. Vested 
applications will also be open to public inspection as 
rapidly as they become available. Interested manu- 
facturers, attorneys and others will be given assistance 
in ordering copies of patents and full information on 
securing licenses. Some idea of the quantity of available 
patents is reflected in the 75 ft. of shelf space they 
occupy. Virtually every patent office classification is 
represented. Many manufacturers are already receiv- 
ing licenses to use some of these patents and patent 
applications. 


Mica Still Scarce. Though substitutes for mica have 
been reported, the Mica-Graphite Division of WPB indi- 
cates that military requirements, especially in the higher 
qualities, are not yet affected by any substitutes. The 
division, addressing the industry, points out that none of 
the substitutes possesses the particular combination of 
characteristics enjoyed by mica, and while these sub- 
stitutes may eventually replace mica to the extent of 10 
to 15 per cent of total requirements, remaining needs 
will still absorb all expected production of mica in the 
higher qualities. 


Office Machinery Industry Advisory Committee. 
Supervised by Government presiding officer N. G. 
surleigh of W PB, the following members now constitute 
the industry advisory committee for office machinery : 
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A summary of current news releases 
by government bureaus as affecting 
the products, activities, interests 
and cooperative action of the readers 
of ELECTRICAL MANUFACTURING, 


Stanley C. Allyn, National Cash Register Co. ; Laurence 
V. Britt, Burroughs Adding Machine Co.; W. D. Caton, 
Standard Register Co.; A. B. Dick, A. B. Dick Co.; H. 
P. Elhott, Elhott Addressing Machine Co.: Carl M. 
Friden, Friden Calculating Machine Co.; Joseph E. 
Rogers, Addressograph Multigraph Corp.; Merrill B. 
Sands, Dictaphone Corp.; Walter L. Todd, The Todd 
Co.; A. W. Vanderhoff, Standard Duplicating Machines 
Corp.; Curtis G. Watkins, Simplex Time Recorder Co. 
and Thomas J. Watson, International Business Ma- 
chines Corp. 


Fewer Electrical Instruments. Many small electrical 
instruments used in radio and radar such as voltmeters 
and ammeters can be reduced by standardization from 
sixty varieties to one or two according to statements 
made at the meeting of the Electrical Indicating Instru- 
ment Industry Advisory Committee with the Radio and 
Radar Division of WPB. The adoption of American 
War Standards will facilitate the production of instru- 
ments many of which will become interchangeable. 
Manufacturers indicated that simplification should not 
include the elimination of special scale markings. 


Electric Fence Controller Industry Advisory 
Committee. Supervised by Government presiding 
officer James W. Crofoot of WPB, the following mem- 
bers now constitute the industry advisory committee for 
electric fence controllers: A. J. Benson, Electronic Spe- 
cialties Co.; W. C. Best, Prime Mfg. Co.; A. K. 
Knudsen, Sampsel Time Control; E. K. Malme, Guard- 
It Mfg. Co.; E. D. Nunn, Northern Signal Co.; E. H. 
Pratt, Accessories Mfg. Co.; J. L. Sheerin, Kingston 
Products Corp. and M. S. Turner, Parker-McCrory 
Mfg. Co. 


Military Radio Wire. Manufacturers of resistors and 
fine wire used in military radio have been urged to place 
orders quickly for such material. S. K. Wolf, Chief of 
the Resources Branch of the Radio Division of WPB, 
pointed out that orders for many sizes of fine wire are 
being delayed and wire producers are working below 
capacity. He urged those who are experiencing diff- 
culty in the delivery of wire 0.002 in. diam., or smaller 
to seek the direct assistance of the Resources Board. 


Rubber Processing Machines. Under the terms of 
Order L-143-a, all rights to acquire, manufacture, de- 
liver, re-condition and rebuild rubber processing ma- 
chines and equipment have been placed under the con- 
trol of the Office of the Rubber Director of WPB. 
All manufacturers and dealers in rubber processing ma- 
chinery and equipment have to file lists of unfilled or- 
ders on their books and must obtain authorization from 
WPB before deliveries can be made. Production of 
such machinery is forbidden without authorization. 
Prior to the issuance of this amended order, such units 
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had already been placed under allocation but the new 
order now covers specifically 81 types of processing ma- 
chines and equipment, including insulated wire and 
cable machinery, mechanical goods, equipment, etc., etc. 


Adding Machine Industry Advisory Committee. 
Supervised by Government presiding officer N. G. Bur- 
leigh of W PB, the following members now constitute the 
industry advisory committee for adding 
William F. Arnold, Underwood, Elliott Fisher Co.; 
Laurence V. Britt, Burroughs Adding Machine Co.: 
Victor H. Davidson, L. C. 
writers ; 


machines: 


Smith & Corona Type- 
Samuel Karasick, Swift Business Machines 
Corp.; Frank J. Roderick, Barrett Division Lanston 
Monotype Machine Co.; M. S. Bandoli, Adding Ma- 
chine Division Victor Adding Machine Co., E. F. 
sritten, Jr., Monroe Calculating Machine Co.; H. A. 


Hicks, Adding-Bookkeeping Calculating Machines 
Division Remington-Rand; W. J. Pickering, Allen 
Wales Adding Machine Corp., and M. T. Snyder, Allen 


Calculators. 


Electric Fence Savings. 
rials are saved through the use of electric fences on farms 


That both labor and mate- 


was suggested at the first meeting of the Electric Fence 
Controller Industry Advisory Committee of WPB. To 
encourage industry to increase the number of items pro- 
duced froni the material allotted to them 1943-44 quotas 
for the manufacture of electric fence controllers might 
be based on weight rather than units, committee mem- 
bers pointed out. 


Presumably weight quotas would 
stimulate simplification and substitution practices and 
contribute to the conservation of steel in these farm 
fences which use but one strand of wire instead of three 
or four. 


When “E” Awards Are Withdrawn. 
policy under which Army-Navy “E” awards for pro- 
duction may be withdrawn in the event either manage- 
ment or labor has failed to uphold the responsibility that 
goes with winning the award, the Industrial Incentive 
Division, Navy Department, reminds that the Award 


Defining the 


Board reviews the record of each company every six 
months to determine whether the honor is to be renewed 
or withdrawn. Any withdrawals are made in fairness to 
other companies who have kept their record equal to or 
above that upon which the award was won and the 
Board warns not only that the honor is not to be taken 
lightly but that the record of excellence must be main- 
tained if the award is to be retained. The principal 
-” awards are preventable 
slowdown in production as to quality or quantity, un- 


causes for the withdrawal of “ 
justifiable absenteeism and work 
plant. 
these reasons. 


stoppages in the 


Several awards have been withdrawn for just 


Anti-Friction Bearings. Additional controls for the 
production and distribution of anti-friction bearings are 
established by General Preference Order E-10 which 
supplements M-293 with several additional features. 
Commencing June 1, 1943 each producer shall schedule 
his production of bearings for successive 90-day periods. 
Production is to be arranged so that 85 per cent of each 
quarter's bearings will go to fill production orders and 


these have been defined as orders for one or more anti- 
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friction bearings on one size having a total price of 
$500 or more and single orders or contracts for more 
than 500 bearings of any one size. The other 15 per cent 
of each producer’s schedule is to be devoted to miscella- 
neous orders which are other than production orders 
provided, however, that no sub-division in orders or 
contracts shall be made for the purpose of coming within 
this latter definition. The producers of bearings are 
required to submit reports of operations on Forms 
W PB-1314 and WPB-2387. 


be withheld from production or delivery on request of a 


Produeer’s orders cannot 


customer and retain their place in the producer's sched- 
ules bevond a 10-day grace period. 


Fixed Capacitor Price Ceiling. 
from price control in order to enable increased produc- 


Until now exempt 


tion in the face of very unstable conditions and to allow 
the rapidly expanding industry an opportunity to. sta- 
bilize production costs, fixed capacitors of types or Sizes 
used for military radio equipment have been placed 
In etfect. 
fixed capacitors of the types used for military purposes 


under a ceiling reflecting current price levels. 


may be sold at list prices effective on April 1, 1943 less 
discounts, allowances and other deductions in effect on 
that date. For 
list prices, the action provides a formula for deter- 


manufacturers who had no established 


mining prices related to labor and material costs in effect 


on April 1, 1943. 


New Class B Product Symbols. 


entirely new set of Class B product symbols assigned to 


Announcing an 


items falling within the jurisdiction of various industry 
divisions of WPB, the Board indicates that they will 
not be applicable until the third and subsequent quar- 
ters. The purpose of applying the new symbols to B 
products is to provide WPB with a means of deter- 
mining at mill levels the uses to which controlled mate- 
rials will be put. The official program groups the 
symbols according to automotive, building materials, 
construction machinery, consumer durable goods, con- 
tainers, general industrial equipment, health, safety and 
technical supplies, mining, plumbing and heating, radio 
and radar, shipbuilding, tools, transportation equipment. 
chemicals, printing and publishing, service equipment 
and various other divisions. 


Watch Controlled Materials Authorizations. 
Warning that the flow of materials into war production 
is threatened by the failure of some manufacturers who 
have received allotments under CMP to pass on author- 
izations in proper form to their suppliers, WPB urges 
producers whose suppliers receive allotments through 
them to authorize production schedules and make allot- 
ments of the necessary materials at once. Production 
schedules may be authorized on forms available in local 
War Production Board Field Offices but an alternative 
procedure is provided under which the delivery date 
specified on an order constitutes the authorization of a 
minimum production schedule necessary to make delivery 
on time. 


Electrode Production Up. 
crease in the production of shielded are electrodes, the 
General Industrial -quipment Division of WPB states 
that output is now slightly in excess of current consump- 


Reporting a steady in- 
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tion needs. March production totaled 96,000,000 Ib., as 
compared with 30,000,000 Ib. in January 1942. Peak 
requirements are estimated at 95,000,000 Ib. per month. 


Gear and Speed Reducer Industry Advisory Com- 
mittee. Supervised by Government presiding officer 
R. C. Sollenberger of W PB, the following members now 
constitute the industry advisory committee for gear and 
speed reducers: Russell C. Ball, Philadelphia Gear 
Works; Thomas J. Bannan, Western Gear Works; 
Louis R. Botsai, Westinghouse Electric & Mfg. Co.; 
Howard Dingle, Cleveland Worm & Gear Co.; J. E. 
McBride, Palmer-Bee Co. ; Robert B. Moir, Foote Bros. 
Gear & Machinery Co.; H. Browning, Ohio Gear Co. ; 
Rodney Davis, Rodney Davis & Co.; D. W. Diefendorf, 
Diefendorf Gear Corp.; C. J. Morrin, Boston Gear 
Works: T. F. Scannell, Falk Corp., and R. B. Tripp, 
Ohio Forge & Machine Corp 


Refrigeration and Air Conditioning Deliveries. 
Restrictions upon the deliveries of refrigeration and air 
conditioning machinery and equipment are modified by 
General Limitation Order L-38 as amended. The orig- 
inal regulation permited a manufacturer or dealer to 
deliver on any purchase order for a system of refrig- 
erating and air conditioning machinery and equipment or 
parts which the WPB authorized on Forms PD-830 or 
PD-831. The amended order extends permission to de- 
liver such systems or parts on purchase orders which 
were placed with and accepted by a dealer, producer or 
other person prior to April 6, 1943, providing such 
orders bear preference ratings of A-1-c or higher. 


Manpower Loss. Sub-headed “Absence Makes the 
War Last Longer” a new inspirational publication is 
offered by the Management-Labor War Manpower 
Committee of Region 2 (New York). The booklet has 
been issued analyzing the costs of absenteeism, manage- 
ments part, trade unions part, labor-managements re- 
sponsibility and that of the community and individual. 


As To Materials. Issue No. 8 of the Material Substi- 
tutions and Supply List has been released by WPB to 
guide industry in the conservation of the more critical 
materials through substitution to less critical and non- 
critical ones. Specifically ranked on the basis of neces- 
sity and availability are more than 500 materials ar- 
ranged in three groups. These are: Materials which are 
insufficient in supply either for war demands alone or for 
war plus essential civilian demands; those which are 
sufficient for war and essential civilian production ; and, 
those available in sufficient quantity for use as substi- 
tutes for the more critical items under groups 1 and 2. 


Specialty Papers. To effect a saving of 10,000 to 
15,000 ton a year, General Conservation Order M-286 
WPB establishes prohibition on non-essential uses of 
certain specialty papers, specifically glassine, grease- 
proof and vegetable parchment. Essential uses of such 
papers include electrical insulation according to the 
Pulp and Paper Division of WPB. 


Steel for Civilian Products. Many civilian products 
in which the use of steel has for sometime been barred. 
will soon be available in limited quantities as a result of 
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WPB again releasing certain stocks of partially or 
wholly fabricated steel parts. By an extensive revision 
of Iron and Steel Conservation Order -M-126 certain in- 
ventories, frozen for a number of months, are per- 
mitted to be used for about twenty items for which 
they were originally intended. Inventories are esti- 
mated roughly at 3,000 ton. No new steel may be used 
in the items involved. None of the items are electrically 
energized products. 


More Tantalum. Scarcer than gold and useful elec- 
trically for its high melting point and its acid-resisting 
qualities, tantalum has been located in a pegmatite de- 
posit in New Mexico and the Bureau of Mines, in its 
pilot plant, has produced 3 ton of high grade con- 
centrate. 


Thermoplastics. Civilian products for which thermo- 
plastics may no longer be used are listed by WPB in 
General Preference Order M-154 as amended in its 
entirety. The list is a long and inclusive one relating 
itself to almost all possible civilian specification points. 
Exempted items include ice cube trays, lamp cord pro- 
tectors, lamp shades and bases, magnifying lenses, pho- 
tographic or auto radio receivers, photographic equip- 
ment, identification badges, containers, vending ma- 
chines, etc., ete. 


Conservation Division Branches. With the objec- 
tive of establishing a parallel relationship between the 
conservation in materials and conservation in end- 
product manufacturing operations, the Conservation 
Division of WPB has been divided into two primary 
Branches—Materials and Products. Materials substi- 
tution, product specifications and product simplifications 
remain the primary operating objectives of the division 
and will be projected across the two major branches. 


Further Copper Savings. Copper Order M-9-c has 
been amended by WPB to prohibit the use of copper in 
fans, except as permitted by Order L-176, or in air 
conditioning and refrigeration equipment except as 
permitted by Orders L-126 and L-38. Again, Limita- 


Continued on p. 186 


FOUR-RANGE COMPARATOR GAUGE 


Stepping up electric com- 
parator gauge performance, 
this instrument based upon a 
linear circuit, operates on 
magnifications of 10,000, 
5,000, 1,000 and 500 to pro- 
vide selective ranges of plus 
and minus 0.0002, 0.004. 
0.002 and 0.004 in. with a 
spindle pressure adjustable 


trom 2 oz. to 2 lb. The 


Metron Instrument Co. gauge 
consists of a symmetrical in- 
ductance bridge so*arranged 
that a minute motion of the 
gauge point moves an arma- 
ture arrangement which un- 
balances the bridge and this 
unbalance is shown on the 
indicating instrument. 





ECAUSE each layer in laminated metals has the 

characteristic. properties of the parent metal, 

while the whole displays characteristics quite 
different from those of its parts, especially as to stresses 
set up by temperature variations, the engineer thereby 
gains another useful working tool. Such thermo-re- 
sponsive flexible elements are used within controls and 
instruments. Laminated metals, in rigid forms, are 
today yielding notable material savings when specified 
for scarce-metal contacts. 

Since it is the difference in coefficients of expansion 
of separate superimposed metals that produces the tem- 
perature-responsive curling or distortion of bimetallic 
strip, the availability of an alloy with negligible change 
as well as that of one with a high coefficient is the gen- 
eralized objective of the makers of such strip. As in- 
dicated in an accompanying illustration, a nickel-steel 
alloy of about 36 per cent nickel content offers a mini- 
mum expansion factor of about 1.18 10° per deg. C. 
Aluminum, silver and brass, as well as special alloys, 
may be found among the materials with higher coeffi- 
cients of expansion. 

It is possible to create an alloy having a zero coeff- 
cient of expansion by the removal of such impurities, 
as carbon and manganese, and (by suitable cold work- 
ing) a negative coefficient could even be obtained. It 
should be emphasized, of course, that these alloys have 
low coefficients only over certain temperature ranges. 
As a general rule, from room temperature up to 400 
deg. F. they have low coefficients. Above that limit 
the expansion is comparatively rapid, while below room 
temperature, contraction occurs at a rapid rate. There 
are available, nowadays, high temperature alloys which 
are recommended for use up to 1200 deg. F. 





Coefficients of Expansion 










Multiply by 
Metal 104/per deg. I 


Aluminum 1280 


Copper 0928 
Iron 0672 
Nickel 0706 
Silver 1067 
Brass 1070 
Mercury 3390 


Thermo-flexible elements may comprise a strip of 
nickel alloy and a strip of acopper alloy. These are either 
brazed, welded, or rolled together to be used either in 
the form of a cantilever, spring, or disk, depending on 
the job.to be done. On the application of heat, a stress 
is set up and the strip bends towards the face with the 
lower coefficient of expansion to relieve this stress. 

When a straight strip of length (L) and thickness 
(t) is fastened at one end and the other is free to 
move, then the distance moved by the free end is pro- 
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How Laminated 
Control And C 


Metals Serve 


ontact Functions 


portional to (TL?/,). If the strip is kept from moving 
by a stop, a force will be applied there. This force 
will vary as (ETwt?/,) where (w) is the width and 





ee temperature controls may use alloy strip 
in several mechanical forms. A—Adjustable canti- 
lever. B—Multi-turn spiral. C—Guarded helix. D 
Flexible disk with inserted contacts. 


(E) is the modulus of elasticity of the strip. For a 
strip wound in the form of a helix, the angular rota- 
360 L 


tion is proportional to|_ — 


per degree tem- 
- : 


perature rise, while torque varies as (EWt*). The con- 
stants introduced by these equations vary with the ma- 
terials used in the construction of the strip and also 
with the heat treatment that is given. In an accom- 
panying illustration are shown typical curves .corre- 
lating the length and the thickness of a strip against 
its deflection per degree temperature rise. Curves 
such as these are of use in determining the di- 
mensions of the strip for a given movement. The ex- 
ample indicated is, of course, for a specific bimetal but 
similar curves would be derived for other material used. 
The work that a strip fastened at one end can do is 
given by the product of force times deflection, so it is 
proportional to (EwtLT?) or to E times volume of 
strip times the square of the temperature rise. 
Stresses set up within the strip are due to tempera- 
ture change and may be high. If the strip is not free 
to deflect, then additional stresses are set up. Under 
this condition the stress is about twice that in a piece 
of metal free to deflect. It is thus evident that a strip 
which is restrained must not be used over a large range 
of temperature. By proper heat treatment it is possible 
to relieve the stress so that at one limiting tempera- 
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ture it will be compressive, while at the other it will be 
tensile. Near a limiting load condition, the computed 
stresses must be used with caution, and it is advisable 
that a test be made on the completed assembly at tem- 
peratures below and above those obtaining in service. 
But as long as the stresses set up are below the elastic 
limit, no permanent deformation of the metal can be 
caused in this way. 

In cases where a broad strip is used, there is a cross 
bending effect which may cause trouble in some appli- 
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NICKEL PER CENT 





OEFFICIENT of expansion curve (A) tor various 

nickel-iron alloys. Minimum coefficient found at 

app. 36 per cent nickel. Small insert curve (B) shows 
critical portion. 


cations. Then, sometimes in an application of thermo- 
flexible elements to electrical devices, the strip is re- 
quired to carry a portion or all of the current. In such 
cases, heating of the strip is by the Joulian losses. The 
resistance is, therefore, an important quantity—heating 
being proportional to the square of the current and the 
resistance of its path. 

There are a few precautions which must be taken in 
connection with fabricating and certain factors of me- 
chanical instability in the finished thermal element. In 
view of the fact that working and forming operations 
leave bimetal parts with internal stresses, it is essential 
that they be given a thermal treatment which includes 
temperatures both above and below the normal operat- 
ing range of the completed product. Once these 
stressed internal structures have been given an oppor- 
tunity to adjust themselves, the elements will achieve 
stability and further exposures to temperature changes 
will result in accurate and consistent deflections. 

Necessity for such treatment applies to even slight 
changes which might be made in previously finished ele- 
ments and to any accidental damage which involves a 
deformation of the bimetal. During treatment, the 
units should be restrained or free in as closely as pos- 
sible the same manner as they are designed to be in 
service. Further, it is likely that the bimetal is not the 
only part of the assembly which can affect operation by 
changes in shape due to relief of forming stresses. 
Other parts may need heat treatment too. 

Even though the formed elements are heat treated 
it is good practice to incorporate in the design of the 
unit facilities for adjustment. This can accommodate 
for variations not only in the bimetals but in the other 
components which affect performance of the complete 
thermostatic control unit. 

Consideration must likewise be given to the condi- 
tions of load and the temperature range which will be 
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available to move the load as required. From these 
factors the dimensions of the bimetal element can be 
determined with the application of general laws apply- 
ing to straight, narrow strips. Summarized, they are 
as follows: 


Deflection with temperature change varies— 
Inversely as thickness 
Directly as square of length 
Not with width 
Directly as change in temperature 
Force exerted with temperature change varies— 
Directly as square of thickness 
Inversely as length 
Directly as width 
Directly as temperature change 
Allowable load varies— 
Directly as square of thickness 
Inversely as length 
Directly as width 


Familiar example of the functioning of bimetal is in 
the electric iron where a thermo-flexible disk is used. 
Below a predetermined temperature the disk makes the 
circuit through a set of electrical contacts. When the 
temperature of the iron exceeds this temperature, the 
concavity of the disk changes, opening the circuit. The 
iron cools off and when the temperature falls below the 
selected temperature, the disk again makes the electric 
circuit. Different temperatures are selected by means 
of a hand switch which is in effect a screw bearing on 
the disk and so stressing it. The greater the stress, the 
less temperature rise is required to open the circuit. 

Overload protection of motors by fuses may not give 
a temperature rise characteristic which matches that of 





During the century and a quarter 
since silver, gold, and platinum were 
found to have controllable distortion 
characteristics when fastened to- 
gether in combination strips and 
heated, investigation and develop- 
ment have been pointed toward im- 
proving this action and getting more of 
it out of smaller sized units. Bi- 
metals are used at almost every speci- 
fication point where electrical heat is 
applied. New constituent metals and 
new ways of joining them increase ef- 
ficiencies while the technology ac- 
quired has been applied to production 
of laminated materials for other uses 
—such as electrical contacts and vari- 
ously coated sheets. This article dis- 
cusses basic considerations and specifi- 
cation practices for two important 
within-the-product product functions.* 





*See also “What Metals for Electrical Contacts?” Feb- 
ruary 1942, and “Pre-Formed, Pre-Finished Metals Save Ma- 
terials and Labor,” November 1941. 
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HER MO-flexible elements havea place in motor- 
protective temperature relays. A—Essentials 
of the current. B—How the parts are arranged 


the motor.- This is illustrated in an accompanying 11- 
lustration. 
strip can be made to approach closely the heating char- 
acteristic of the motor. 

Similar factors prevail in connection with thermal 
relays where the thermal element is used for normal 
protection, i.e. excessive temperatures or overloads of 
long duration. The current of the motor energizes a 
current transformer and, from a tapped secondary, 


3y careful design, the heating curve of the 


current is fed to the heater circuit. The heater acts on 
a thermal element in the form of a helix (as illus- 
trated). One end of the element is fixed to the relay 
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... new dimensions to radio...” 


Colonel David Sarnoff, U.S. 
Signal Corps (addressing the 
24th annual meeting of stock- 
holders, Radio Corporation 
of America, of which he is 
President)- 

“Radio instruments will 
emerge from the war almost 
human in their capabilities. 
They will possess not only a 
sense of direction but a sense 
of detection that will open 
new avenues of service. The 
radio detection finder, which 
heretofore had only an ear, 
now also has an eye. The contributed much to the crea- 
safety of aviation will be tion and perfection of the 
greatly enhanced, for the avi- great offensive and defensive 
ator will be able to see the weapon known, in the United 
ground through clouds or States, as Radar. Television 
darkness. By the scientific and Radar add new dimen- 
application of the radio echo, sions to radio; wireless teleg- 
the radio eye will avert col- raphy was its first dimension 
lisions, while the radio alti- and broadcasting its second. 
meter will measure the alti- We shall do our utmost to 
tude and warn of mountains help win the war, to serve the 
ahead or structures below. peace and to help to shape a 

*‘American inventive genius better world.” 
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strip heating times 
show how careful design 
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casing and the other end is attached to a shaft. Appli- 
cation of heat causes rotation of the shaft which drives 
a disk carrying a contact. When this contact is closed 
against another contact carried on an adjustable arm, 
the tripping circuit of the circuit breaker of the motor 
is energized and the motor is cut off the line. Control 
of current is provided either by taps on the transformer 
winding or by shunting the heating coil, while the tem- 
perature lag is adjusted by the setting of the contact 
on the adjustable arm. To insure a good temperature 
match between the motor and the bimetal strip, the lat- 
ter element 1s immersed in an oil bath. 

Suitable for the protection of small motors against 
excessive temperatures is a thermal device where, in 
place of the usual fuse elements, a number of strips in 
parallel are used. One end of each of these is rigidly 
fixed while the other makes and breaks contact. Such 
a device can be made to carry 110 per cent of its rated 
current continuously and to trip out on 125 per cent of 
rated current. 

As a final illustration, the case of an indicating de- 
Here the indications are trans- 
ferred to a distance, from an automobile fuel tank to 
the instrument panel. 


vice will be considered. 


The float in the tank is attached 

by means of a cam the move- 
ment of the lever is transferred to a contact carried on 
an arm sealed from the tank by a diaphragm. This 
contact makes the battery circuit through a second con- 


to a pivoted lever arm. 


The heater circuit 
of the latter operates from the battery. On the panel, 
a second heater, electrically in series with the former, 


tact carried by a bimetallic arm. 


acts on a bimetallic strip which is linked with a pointer. 

With the float in the position shown, the strip near 
the tank is stressed, and the heater must remain in 
circuit for a longer time. The second heater is in cir- 
cuit for the same length of time and will be deflected 
a similar amount. This deflection causes the needle 
of the instrument to be deflected. When the float 
drops, the first contact breaks, allowing the strips to 
cool. Contact is made again at the correct temperature. 
In this way the gasoline level in the tank is indicated 
continuously. 


CONTACTS ARE BONDED BIMETALS 
SE OF laminated metals in switch contacts is 
quite complex. The function of a switching de- 
vice is to close or open a circuit successfully. This 


sounds simple indeed. 
many and varied. 


However, electric circuits are 
The current, for example, may range 
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UTOMOBILE 
fuel gage util- 
izes two bimetal- 
lic strips to trans- 
fer gasoline level 
reading from 
tank toinstrument 
panel. Contactsin 
battery circuit 
usually operate w ith ignition switch so circuit 
will only be closed while car is operating 


from a few microamperes to thousands of amperes ac- 
cording to the type of circuit. Also, in some circuits 
as, for example, the ignition system of a ear, the make 
and break of the circuit occurs thousands of times per 
hour whereas the switch in a power circuit may operate 
only once or twice a year. Thus the duties of switch- 
gear are legion. 

However, each contact specification point has its own 
requirements which are best filled by one particular 
metal from the standpoint of electrical properties and 
another from the standpoint of mechanical and fabrica- 
tional considerations. Use of laminated metals makes 
it possible to provide a contact with a face of the metal 
best suited to making, maintaining, and breaking the 
particular circuit under consideration but with a struc- 
tural base or backing of the metal best suited to manu- 
facture and assembly into the form dictated by the de- 
sign of the complete unit. 

Further, since the facing metal is likely to be silver 
or tungsten or some relatively costly material, an econ- 
omy is attained by confining this expensive constituent 
to a mere surface and using copper or some other in- 
expensive base metal for the structural bulk of the con- 
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CONTACT H BIMETAL 
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tact. Especially is this true since materials are avail- 
able with a bond which is thoroughly dependable and 
with electrical characteristics which are completely sat- 
isfactory. Selection of materials for face and base will 
be modified by the following factors connected with the 
making, maintaining, and breaking of the circuit. 

On the completing of the circuit, the contacts may 
be brought together either quickly or slowly, de- 
pending on the operating niechanism. The definition 
of speed is purely relative, as even in the largest 
switches it is found difficult to exceed a rate greater 
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THICKNESS INCHES 


008 
( RID of curves charts deflection and pull of straight 


strips one inch wide for 1-degree-F. temperature rise 
in range between 300 and 550 deg. F. for on: material of 
one supplier. Each type has its own set of characteristics. 


than 16 in. per sec. However, when the contacts close, 
a certain amount of energy must be dissipated at the 
collision between the moving and the fixed parts. Such 
a collision may cause bouncing of the contacts, with 
an undesirable making and breaking of the circuit. 
This state is illustrated herewith, where it is seen that 
the large current may be broken under arcing condi- 
tions. If the contacts are made of a soft material, as 
copper, there will be some permanent change in their 
shape, while a hard material such as tungsten will suf- 
fer an elastic deformation conducive to the bounce 
phenomenon. Should the mechanism be designed so 
that the contacts approach very slowly, then the elec- 
tric field across the gap may build up rapidly enough 
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LJNUMITED possibilities exist for arrargement of 
strips and contacts in bimetal devices. Slow make 
and break types are (A) (B) (C) and (D), snap acting, 
E); cut-out relay ambient temperature compensator, (F); 
Fluorescent light starter, ambient compensated, (G); 
Compound type with non-moving free end, (H). 


to allow a pilot spark to jump the gap and cause rough- 
ening of the contacts. The speed of approach must 
thus be such that there is neither bounce nor arcing. 
In the usual design there is a certain amount of rub- 
bing or rolling imparted to the closure of the circuit. 


Continued on D. 178 
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HILE standard commercial voltages of the 
nominal 115 to 
ments for the operation of many products, such 


230 satisfactorily meet require- 


drives, there are 
instances where the engineer-designer cannot rely upon 
them. Then, whether some other voltage is needed or 
for a current supply whose voltage must be accurately 
maintained at a predetermined value without effect by 
changes in load or sudden fluctuations, either voltage 
adjustment or voltage stabilization components must 
be provided. 

Voltage adjustment downward may be obtained by 


as those involving ordinary motor 


introduction into the lines of sufficient ohmic resistance 
to reduce that of the supply to the value desired for 
product operation. The conventional rheostat for this 
purpose consists of a plate or dial on which a number 
of contact buttons are connected to graduated steps of 
resistance. with contact- 
making spring, is moved across the face of the dial 


A manually operated lever 





7 from the basic uniformly wound, resistance type 

of sliding contact rheostat in cylindrical or straight- 
line form, there are several variations with definite per- 
formance values. A—Graded, for space and cost savings; 
the voltage change here approximates the movement of 


the rider. B—Non-inductive, for use with high frequency 
energy; magnetic fields compensate each other. C—Two 
winding, for coarse and fine adjustments. D—Windings 


side-by-side offer notable flexibility 


When Close Voltage Contro 


as to successively cut in or out the steps of the resistance. 
Such an adjuster has the objection of effecting the 
changes in voltage by appreciable increments so that it is 
not well suited to such fine adjustments as many prod- 
uct development engineers may today demand. 


To effect a gradual and stepless control of the resist- 
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ALTERNATIVE CONNECTIONS FOR CONSTANT VOLTAGE TRANSFORMER 


ONSTANT volt- 
age transformer 
output may be ob- 
tained by tapping 
A) across a portion 
or all, of the resonant 


ee ee 


winding or from the 
additional out put 
winding when that is 
incorporated within 
the transformer de- 
sign. B—Single-phase, 
60 cycle 250-500 volt- 
amp. unit. Also a- 
vailable up to 4000- 
5000 volt-amp. 


B 


ance, the rheostat is composed of a winding of resistance 
wire on a porcelain tube, the surface of the resistance 
wire being bared so that a sliding runner can make 
contact with any portion of the winding and thus secure 
stepless adjustment. For very careful control of the 
sliding contact, a feed screw is used which, by revo- 
lution of a hand wheel may be moved a small fraction 
of an inch for each turn with provision for quick approxt- 
mate adjustment when desired. 

addition to the regular uniform winding, these 
regulators may be made in a number of special forms 
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| Within The Product Is Essential 


for miscellaneous purposes. Thus, the winding may 
be graded by using several steps of tapering gage 
wires that control the voltage changes in approximaate 
proportion to the movement of the slider. Such rheo- 
stats are considerably smaller than those having uni- 
form windings and, for the same ohmic rating and 
maximum current capacity, their cost is appreciably less. 

For use with high-frequency energy, or where the 
rheostat must be free from a magnetic field, non-induc- 
tive rheostats are available. These have two separate 
windings wound in opposite directions and connected 
at both ends. Under current, both windings build up 
magnetic fields of the same magnitude, but of opposite 
polarity, and therefore compensate each other. 

These rheostats may also have two windings, one of 
which affords coarse adjustment while the second wind- 
ing provides for fine adjustment. Two independent 
sliders are used for each winding respectively. If two 
windings are mounted side by side, and of different re- 
sistance values, they constitute what is called a uni- 
versal rheostat because it is adapted to many pur- 
poses. On any type of slider rheostat, a calibrated 
scale may be provided which greatly facilitates resetting 
for future cases where a previous setting’ is to be 
duplicated. 

For the convenient adjustment of alternating currents, 
use may be made of an auto-transformer provided with a 
series of taps from which the desired voltage may be 
obtained. This involves some type of switching mechan- 
ism so that the changes from one output voltage to an- 


A 


milli-amp. ratings 
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stand bomb and gun fire concessions, low tempera- 
ture rise, 25 and 50 watt ratings. E—Sealed units 
for unusually humid and dusty locations. Appli- 
cable to standard radio or high-frequency specifi- 


cation points. 








Wartime product performance calls 
for many things that might otherwise 
pass as quite good enough. Closely- 
held supply voltages within the prod- 
uct and precision control of the output 
potentials of small generating units, 
alone or in multiple, is another. Here, 
in quick review are those regulators, 
compensators, stabilizers, etc., of 
manual and self-adjusting types avail- 
able for just such specification points. 
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other are accomplished by steps which may be as closely 
spaced as the requirements of the service demand. A 
modification of this type of auto-transformer has its 
turns arranged in a single layer with the insulation re- 
moved so that every exposed turn may be used as a tap 


of the winding. A non-fusing contact, having resist- 


ance to minimize circulating currents, is so arranged that 
it may be moved to any position on the winding, thus 
permitting the exact output voltage to be obtained. 
This output voltage is independent of the load thus suit- 
ing this type of rheostat to the control of current ‘in 
laboratory use, and in the control of ovens, fans, fur- 
naces and heaters and for photographic lighting control. 
Designed for 115- or 230-volt service, it will provide 
output voltages from 0 to 130 or 260 volt respectively. 
Full output may be taken up to about 25 per cent of 


OROIDAL forms range from power-duty to 
A—Field rheostats with 
solid, rectangular contacts. B—Guarded type with 
full provision for adequate ventilation. C—Non- 
wire-wound potentiometer based on a resistive 
coating on a fabric base. 


All-metal to with- 
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its rating after which performance tapers off somewhat. 

In another form, the auto-transformer consists of a 
single winding on a toroidally-shaped core and contact 
between the winding and the load is made through a 
carbon brush which covers at least one 
at all times. 


turn of wire 
The output voltages, which are obtained 
by a 320 degree rotation of the control knob, are there- 
fore continuously variable from zero to maximum with 
complete smoothness. 

service or, 
When 
three are used in Y connection, they may be installed 
on 230- or 460-volt circuits to give output voltages up 
to 460 volt, open circuit. 


This control may be used for single phase 
by connection Y or delta, on polyphase circuits. 


Carbon pile rheostats are also employed for controlling 
heavy currents at low voltages and this type is especially 
suited for factory, shop and laboratory use. Such a 
rheostat consists of a set of carbon blocks, *4¢ to % in. 
thick, which are stacked horizontally and_ provision 





A HAs? - OPERATED 
A) auto - trans- 

former for 0-130 voltage 
adjustment. Motor - 
operated (B) continuous- 

ly variable transformer. 





made by means of a hand-screw for adjusting the com- 


pression of them. Made in normal ratings of 250 to 
3000 watt, they have unusual overload capacities capable 
of carrying several hundred per cent of rated load for 
short periods. 

Manually operated rheostats are adaptable where the 
voltage must be set at any value differing from that of 
the supply lines but they do not provide any arrangement 


for automatic regulation which in many present applica- 
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REGULATORS for small 

ac. or dc. generators. 
A—For ac. synchronous gen- 
erators with individual self- 
excited Elec- 
tronictype foroutputs at more 
than 46 volt. C—Vibrator 
form sensitive to changes of 
+ 14 to 1 per cent of normal. 


exciters. B 


tions is virtually a necessity. Automatic regulators are 
commonly referred to as stabilizers as their important 
function is to maintain the voltage for which they are 
adjusted regardless of fluctuations in the line voltage. 

Of the automatic regulators, or stabilizers, the con- 
stant-voltage transformer is widely employed because of 
its simplicity of construction and operation. Basically, 
such a device consists of two transformers with their 
primaries in series. One of these transformers operates 
at high magnetic density and that with the higher satura- 
tion is partially resonated by a condenser. ‘The sec- 
ondaries of the two transformers are connected in series 
opposed. By proper design, this results in the various 
voltages adding up vectorially to give the desired output 
changes which compensate for differences of individual 
Other de- 
signs have an added output winding placed over the 
circuit and insulated therefrom. When the 
compensating so proportioned that the 
changes in input voltages, induced by a given change in 


voltages and gives constant-voltage output. 


resonant 
winding is 


primary voltage, is roughly equal to the change appear- 
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ing in the output, the resultant voltage remains constant 
and independent of voltage variation in the primary cir- 
cuit of the transtormer. 

If desired, the compensating winding may be designed 
to under- or over-correct, thus producing a rising or 
falling voltage regulation curve, as the case may be. The 
output of the transformer may be obtained by tapping 
across a portion, or all, of the resonant winding or from 
the additional output winding when it is incorporated in 
the transformer design. 

The secondary voltage may be designed for one spe- 
cific or two or more values and provided with a center 
tap. It is thus feasible to have a stabilizer for rectifier 
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operation which will provide a center-tapped high- 
voltage secondary, for connection to the plates of the 
rectifier tubes, and a low-voltage secondary for operation 
of filaments. The stabilizer may be so adjusted that the 
de. output of the rectifier will remain constant, in which 
changes in load will only affect the de. voltage delivered 
by the amount of resistance drop in the filter circuit 
associated with the rectifier. The input required by a 
constant-voltage, transformer stabilizer will vary in- 
versely with the input voltage. The input watts, power- 
factor and over-all efficiency are affected only by the 
load and are essentially constant for any given set of 
load conditions. Standard designs of transformers of 
this type usually have an input power-factor ranging 
from 95 to 100 per cent, when operating at full load. 
This drops off somewhat when the load is reduced. The 
over-all full-load efficiency is usually 80 per cent or 
better. Ordinarily the voltage regulation of the output- 
lines will not vary more than + % per cent. 

Since the output of this stabilizer is derived from a 


resonant circuit, any change in the input frequency will 


affect the output voltage but the stablization will be 


within the established accuracy at whatever output 
voltage is produced by the frequency. Practically all 
central stations furnishing current at a frequency suff- 
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ciently accurate for the operation of synchronous electric 
clocks will properly operate this type of stabilizer. 

Although usually constructed as single-phase trans- 
iormefs, these stabilizers may be employed for three- 
phase operation by mounting three single-phase trans- 
formers together and interconnecting them. Best results 
are obtained when they are connected delta-delta. They 
may then be used to serve a normal three-phase load or 
Scott-connected for two-phase supply.* 

One form of automatic stabilizer employs a motor- 
driven, continuously variable transformer and a sensitive 
control for varying its ratio. The control consists of a 


ARBON pile regulators 

cover a wide range of 
variations. A—Heavy duty, 
hand adjustable, block type. 
B—Dual stack, cylindrical 
for specification with a re- 
lated electronic control panel. 
C—Generator voltage con- 
trol unit for aircraft. Here 
spring tension increases in 
proportion to the solenoid 
magnetic pull on the arma- 
ture as the air gap decreases. 
The armature actually moves 





toward or away from the 
solenoid core as regulation 
is accomplished. D—Wiring 
diagram for C on a single 
generator. Generators on 
several engines may feed into 
the plane’s electrical system. 


CARBON PILE REGULATOR 


@-REGULATING COIL @-VARIABLE RESISTANCE 
@-EQUALIZING COIL ©-FIXED RESISTANCE 
@-CARBON PILE 


bridge thryatron7 circuit which when unbalanced ener- 
gizes a dampened synchronous motor of low fundamental 
speed. This motor drives the movable element of the 
variable transformer to a point where the balance of the 
bridge circuit is established and the output voltage cor- 
rected to the pre-selected value. This regulator has a 
distortionless, adjustable output voltage which is inde- 
pendent of the load and of frequency fluctuations as 
great as + 10 cycles per second. 

The adjustments for both range and sensitivity are 
made from dials on front of the panel and the absence of 
wave form distortion and radio interference renders this 
type of regulator desirable for many manufacturing ap- 
plications, electrical testing, electronic equipment and 
fluorescent lighting. By the dial control on the front of 
the panel, a sensitivity of = 4% volt can be selected while 
the output voltage may be read on a voltmeter also 
placed on the front of the panel. The power-factor of 
this regulator is essentially the same as that of the con- 
nected load and it is particularly free from adverse ef- 
fects due to severe vibration and shock. 


* See, “Transformer Facts for the Speciher,” August 1941. 

+ See, “Electronic Ways Offer Some Plus Values Now,” 
May 1941; “Practical Electronic Ways,” June 1942; and, “What 
Electronic Ways Can Do In Your Product,” March 1943. 




















































In the stabilization of voltage, the electronic tube now 
plays an important role. A simple regulation of voltage 
is accomplished by the use of an automatic ballast 
regulating tube which is operated in parallel with the 
load. In its construction, the tube consists of an iron 
wire which is hermetically sealed within a tube contain- 
ing hydrogen or helium. 
based on the high temperature coefficient resistance of 


Its regulating operation is 
the iron wire which causes very large changes in re 
sistance for relatively small variations in the current 
passing through it. Should the supply voltage increase, 
the tube will automatically increase in its resistance by 
an amount sufficient to take up the increase in supply 
voltage and thus keep the output voltage at a constant 
value. The very rapid cooling of the gas with which 
the tube is filled flattens out or extends the regulating 
characteristic. 

This tube is used as a series resistance to limit the 
load current and the voltage drop. Over the useful por- 
tion of its characteristic, a large change in voltage ac- 
companies a small change in current, the result of which 
is that a large part of the voltage change is absorbed by 
the ballast tube and a relatively small change occurs in 
the output voltage. The tube is designed for a definite 
voltage and is operated between specified and maximum 
current limits. A starting voltage somewhat higher 
than the operating voltage is required. 

Thermostatic relays can be included in the ballast- 


A | - | 








regulating tube to operate auxiliary circuits. By shunt- 
ing the tube across the coil of an ordinary relay a delayed 
action from a fraction of a second to ten seconds is ob- 
tainable. 

Tubes of this description come in various sizes which 
are built in bulbs T-6 up to and including ST-19 which 
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A B e 
OME typical, automatic ballast-regulating elec- 
tronic tubes. A—For delivery of 6.0-6.3 volt from 
a variable source of 20-30 volt. B 
without envelope. C 


Multiple-helix 
Complete and sealed assembly. 


are provided with pin bases and have a capacity of 5 to 
40 watt respectively. Note the 

While the foregoing regulators are suited to the stabili- 
zation of the current supplying products which operate 


illustrations above. 


on a service supply which is not closely enough regu- 
lated to meet the requirements of many applications, 
generator regulation should not be overlooked. In 
many cases an individual generator to supply current 
for specific applications often forms an integral element 


ONSTANT- 
VOLTAGE sta- 
bilizers. A—Uncased, 
a protective housing 
is provided. B—For 
several performance 
levels. Input, 93-130 
volt. Output, 110, 
115 or 120 volt to an 
accuracy of 1 per cent. 
& Another form, 
rated 500 watt for an 
output voltage of 115 
and an input of 
95-130. 





C 


of the product. Illustrative of such applications would 
be generators for train, aircraft, and ship lighting, bat- 
tery charging sets, plating generators, radio beacons, 
gyroscopic compasses and many other comparatively 
small generators. 

With such generators, the regulation or stabilization 
of direct current is obtained by automatic adjustment of 
the strength of the shunt field. For ac. generators, the 
regulator operates on the field of the dc. exciter and is 
responsive to the voltage in one phase of the generator. 
In either case the stabilizer is a dc. device and may be 
integrated within the product the voltage of which is 
to be controlled. 

\ magnetically actuated regulator is essentially a 
solenoid-operated exciter field rheostat having a resistor 
in series with the exciter field circuit. The solenoid coil 
is connected to the ac. generator line through a dry-dise 

Continued on p. 174 
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James H. Matthews 


For printing color bands, insignia and 
other data on cylindrical bodies of grenades, 
signal flares, cartridge cases (this model 
prints 20 mm. cartridge cases in one color) 
this marking machine has an input gravity 
feed chute in which parts are placed by 
handand rolled by gravity to printing unit. 
The printing unit consists of; a printing 
plate cylinder into which interchangeable 
synthetic rubber type is placed; ink pan, roll 
and doctor which places ink on the face of 
printing plate; cradle rolls which hold piece 
to be printed. The cradle rolls are multiple 
stage and set into a shaft. The part being 
marked is picked up by one cradle roll and 
advanced to the printing stage where piece 
is printed and cradle then moves forward 
and automatically deposits the printed 
piece on the gravity takeaway chute. 
Drive is by 14 hp., geared head motor with 
a three speed cone pulley belt drive, to 
printing cylinder shaft. The machine uses 
liquid inks, either dye or pigment colors. 


Plastic housed, this 14 in. standard drill, as 
well as a companion %%4 in. model, is well 
insulated against dielectric breakdown; is heat 
resistant. The plastic has a shredded cotton 
base and offers high impact resistance. Steel 
inserts have been cast into the housing to 
carry all ball-bearings, and threaded steel in- 
serts are provided for assembly screws. Steel 
air vents in the commutator end housing in- 
sure ample motor ventilation. Plastic hous- 
ings lend a definite contribution to the con- 
servation of the critical aluminum. The weight 
of the unit has also been reduced by this use 
of plastics. Both units are offered with either 
end handle or side handle control, equipped 
with either pistol grip or trigger switch and 
with universal motors operating on either 
ac. or de. 
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This multiple-element recording 
timer is available in two models. 
One is for operation from a 6 volt 
battery with a self-contained 60 
cycle tuning fork power supply and 
the other for operation from 110 
volt, 60 cycle. An electrically sen- 
sitive recording paper is used so 
that a clearly visible record is 
available without processing of any 
kind. The record paper is two 
inches wide, and a complete record 
consists of eight traces, the two 
outside traces being for timing 
purposes, and the six inside traces 
for recording purposes. The timing 
traces consist of a series of dots 
1/60 sec. apart. For continuous 
monitoring purposes, for example: 
when monitoring circuit breakers 
on a power distribution system, the 
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Metron Instrument 


motor and tuning fork are kept in 
operation at all times but the paper 
is not set into motion until the first 
circuit breaker opens. The design 
of the record drive system is such 
that recording starts approximately 
44 of a cycle after the circuit 
breaker opens. For laboratory use, 
the paper is set into motion before 
the time interval to be recorded 
starts, and thus there is no delay 
in the recording. Typical uses in- 
clude monitoring of power distribu- 
tion systems, measuring at various 
points the instantaneous speed of 
traveling objects, timing of switches 
and relays, timing of electrically or 
mechanically controlled processes 
and events, and for laboratory and 
field use for measuring intervals 
ranging from 1/60 sec. up to 12 min. 


Black & Decker Mfg. 

















Plastic parts of this right 
angle, two cell, pre-focused 
flashlight are molded of a 
thermoplastic material that 
will stand up under tempera- 
tures ranging from 40 deg. 
below zero to 175 deg. above 
zero. The switch mechanism 





is constructed so that there is 
a positive ‘‘on’’ and “‘off’’ and 
when the switch button is set 
at the half way notch, the 
flashing button can be op=r- 
ated for fast or slow flashing. 
There is a spring steel clip on 
the back. Design precludes 


“three point contact’’ from 
the outside which might dis- 
charge the dry cells. An extra 
bulb is enclosed in the bottom 
cup. The flashlight wil! oper- 
ate when submerged in water. 
Various bulbs are supplied for 
selected intensities. 























































Gits Molding 


Difficult jobs usually riveted by 
hand, such as heavy bomber 
spars or wing skin sections, are 
placed on light handling frames 
or run directly through this 
multiple riveter automatically, 
on simple roll stands. Riveting 
force is obtained from an inte- 
grally mounted hydraulic pump- 
ing system operating under 2000 
psi. pressure. A single motor 
operates dual, constant volume, 
vane type pumps mounted at 
either end of the drive shaft. 
Dual solenoid operated valves 
make possible contro! of either 
riveting head separately or both 
heads at one time. The two 
riveting units are mounted on 
ways in the power part of the 
frame. They are direct acting, 
hydraulic cylinders each having 
a maximum force of 56,600 Ib. 
Each unit has a capacity for 
heading aluminum alloy rivets 
of six 4 in. diam., nine ;‘; in., or 
fifteen #; in. rivets. Riveting 
rams have an upward speed of 
60 in. per min., a returning 
speed of 120 in. per min., and 
have a total travel of 6 in. 
The travel needed during the 
riveting cycle is controllable 


To test relays and electrical opera- 
tion of 125/216 volt secondary net- 
work protectors, this portable test 
kit has a full complement of meters 
and supply requirements. Variable 
currents and variable voltage for re- 
lay testing and mechanism opera- 
tion are obtained by means of fixed 
resistors, a transformer, and a varia- 
ble auto-transformer. Other equip- 
ment included are voltmeters to 
check line voltage, relay phasing 


ie 


over a 3 in. range in |¥ in. steps 
by means of a control dial 
mounted on the control panel. 
Bucking units are operated by 
a geared motor with automatic 
brake. They may be left sta- 
tionary just clear of the rivet 
heads or raised and lowered 
during the riveting cycle. The 
amount of rise and drop is con- 
trollable over a 3 in. range in | 
in. steps by means of a second 
control dial on the panel. The 
two mechanical feed rolls are 
motorized with geared head, 
integral brake motor. They 
may be run in either direction 


voltage and operating mechanism 
test voltages; ammeters to check the 
relay reverse current; switches to 
alter all circuits necessary to test the 
master relay, phasing relay and op- 
erating mechanism for closing and 
tripping; red and green indicating 
lights to show ‘“‘close’’ and “‘trip’’ 
positions of relay contacts; fuses to 
protect the supply circuit, variable 
auto-transformer and the low range 
ammeter; and supply and test leads. 


Westinghouse Electric & Mfg 


by backward or forward move- 
ment of control handle or 
operated from stops on master 
control bars. Mechanical feed 
rate is 60 in. per min. The 
riveting and bucking units are 
interconnected so that they are 
always aligned. 
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General Electric 


Consisting of a light source, a light-sensitive 
cell and an indicating instrument, all of which 
are incorporated in one compact unit, this in- 
strument is applicable wherever it is desired 
to measure the degree to which a liquid trans- 
mits light, such as determining the degree of 
pasteurization of milk or in sugar refineries to 
determine the degree of turbidity of sugar 
syrups (the latter, within a range of 100-3500 
parts per million on the silica scale). The in- 
tensity of the light source is adjusted by 
means of a rheostat, and the light from this 
source is directed throvgh a test tube of 
15 mm. outside diameter, containing the solu- 
tion that is being measured. The 
light so transmitted falls on the sen- 
sitive surface, and a sturdy micro- 
ammeter indicates the output of the 
cell. The scale range of the micro- 
ammeter is 0-100 per cent. A 6 volt, 
ac. or dc. power supply capable of 
supplying *4 amp. is required for the 
light source. Power supply can be 
a storage battery, a dry battery ora 
constant-voltage transformer. 


For the continuous mouth-end annealing of 
37 and 40 mm. steel shell cases prior to final 
forming operating, this machine has remov- 
able refractory-lined tunnel (incorporating 
preheating, heating and cooling zones) which 
lets down 7%, in. over shell case ends as they 
proceed in endless stream on_ individual 
rotating tables from loading to discharge end 
of unit. 24 ceramic-cup flame _ burners 
individually adjusted), 12 on each side of the 
tunnel, are staggered in zig-zag pattern along 
firing zone. Patterns on opposite sides of 
tunnel are offset so that no two burners 
directly face one another. Total normal 
operating consumption of natural gas is 
about 750 cu. ft. per hr. Air-gas pre-mixture 
supplied by 90-C combustion controller. 
Shell cases are loaded by hand over centering 
pins in 234 in. diam. tables carried on 3 in. 
centers (79 stations) between two endless 
chains which run parallel and 2% in. apart 
over 514 in. p.d. sprockets at each end of unit. 
Drive comprises 4 hp. motor acting through 
V-belt variable speed unit, spur gear reducer 
and ; in. chain. Conveyor shafts have 
self-aligning ball bearings and pillow blocks 
with take-up adjustment. Each shell case 
table rotates on vertical ball-bearing spindle 
by rolling contact of spindle rim with 6 in. 
long spring-loaded friction-sections positioned 
end to end along full tunnel length. Each 
table (and its shell case) rotates 15 times in 
its travel down tunnel length—6 times in 
heating zone. 


JUNE 1943 


Selas 


Developed to measure the 
frequency of an alternating 
voltage from 0 to 50 kc. this 
instrument is applicable to 
both laboratory and produc- 
tion work. In the measure- 
ment of higher frequencies it 
can determine the frequency 


Hewlett-Packard 


difference between two radio 
signals. Particularly suited 
to crystal grinding work the 
product will indicate the 
frequency deviation from the 
standard quickly and accu- 
rately to precise limits. 
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Important among the features of 
this Zig Zag clock for marine 
service is the design of a contact 
piece which eliminates the dan- 
ger of the hand missing the con- 
tact and not giving a signal when 
encountering rough seas. If the 
minute hand of the clock happens 
to move unevenly around the 
face of the clock; that is, the 
hand is 1/16 in. above the face at 
12:20 and 3% in. above the face at 
12:45 it will still make a positive 
contact with the head of the con- 
tact piece, because the base of 
the contact piece head is flush 
with the face of the clock and ex- 


tends 14 in. upward. When the 
minute hand with silver spring 
touches any part of the contact 
piece, it will give an audible sig- 
nal to the wheelsman lasting ap- 
proximately 7 sec. Contact pieces 
are made of brass and are chro- 
mium plated. The clock move- 
ment is an 8-day stem-winding 
type. The buzzer, which gives an 
audible signal when contact is 
made, operates on 1% volt. A 
snap switch puts it in operation, 
or out, if no signals are required. 
The case is of solid birch mitered 
at four corners. Back of case is 
made of waterproof plywood. 


Denison Eng. 


Tests can be made on this stand of airplane magnetos 
at speeds from 50 to 6500 rpm. and at room tempera- 
tures or, under the dome, at such various conditions of 
heat, humidity and altitude as may be desired. Coming- 
in speeds, insulation, sparking, flash-over, voltage- 
constancy, and shunting resistance can all be tested. 
Equipment is wholly capable of heavy-duty life tests also. 





Conlan Electric 
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Superior Instruments 





; This voltage tester offers four levels of 
indication without any moving parts. 
It is operated by simply connecting 
the needle pointed test prods across 
any line. In addition to voltage the 
- instrument give indications which may 
be interpreted in terms of frequency, 
type of current, etc. Four individual 
neon bulbs used in conjunction with a 
network of resistors. The multi- 
colored etched steel panel is designed 
for easy reading and the unit is housed 
in a rugged, hand-rubbed wooden box. 
The neon bulbs are permanently pro- 
tected against jarring by a snug sub- 
assembly housing. 


By trimming the crop end of the shell 
forging while it is still hot at the forge 
plant, this shell trimmer saves cost of 
| shipping the end cut off. By means of 

a simple adjustment shell forgings rang- 
ing in size from the 60 mm. trench mortar 

through the 155 mm. high explosive shell 
can be cropped. The machine is nearly 
automatic in operation, the hot forging 
being slid from the conveyor over the 
mandrel. The start button is depressed 
to start the cycle. First an air-operated 
arm to hold the shell against the locating 
mandrel swings into position. This man- 
drel locating from the cavity bottom 
gauges the shell length. While held in 
this position the forging is rotated by the 
two driven rolls that support it. The disc 
type cutter is now fed automatically 
through the forging wall. A roll located 
on the mandrel prevents the formation of 
an internal burr. On completion of the 
cut, the operator ejects the forging along 
with the cropped end by actuating an air 
operated ejector, and the cycle is repeated. 


JUNE 1943 





Recordings of prolonged con- 
ferences, examinations, court 
proceedings or the making of 
lengthy records are possible 
with this continuous tele- 
phone recorder. The machine 
employs an endless loop of 
film which is placed in the 
magazine. The _ recording 
time depends upon the length 
of the loop used and loops 
can be supplied for 15 min., 
1,2,5 anduptollhr. The 
loop moves forward continu- 
ously through the machine, 
no rewinding of the film being 
necessary or possible, and if 
the recording is started on 
track number one, it moves 
over to track number two 
automatically and so con- 
tinues until fifty tracks are 


Yoder 


Miles Reproducer 


indented across the width of 
the film. Each track is in- 
dicated on a dial and this 
number changes as the per- 
manent, sapphire styius 
moves from one track to the 
other. Any track may be 
played back at any time by 
manually moving the stylus 
by a control knob to the 
desired number. Means are 
provided to instantly start 
and stop the recording or 
play-back on a single word or 
syllable. A_ three-position 
control sets the machine for 
recording, play-back or pub- 
lic address. A speed control 
is provided for recording or 
play-back at from maximum 
to minimum speed. Volume 
and tone control included. 
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RUSHES are as important in the design of a 


rotating machine as are the armature and field. 

So many direct and indirect factors govern the 
selection and specification of brushes, and so many 
grades of brushes are required to meet them, that 
such components of commutator and slip ring machines 
cannot very well be discussed without referring to 
these factors, the rotating members with which they 
coact, the holders and springs* which position the 
brushes, and the operating .conditions which are to 
prevail for the specific motor or generator. ; 

Principal electrical properties of brushes are the 
proper contact voltage drop between the brush and 
commutator, to control short circuit currents under 
the brush with a minimum I?R loss for normal operat- 
ing conditions, and a sufficient current carrying capac- 
ity, usually given in terms of current density, to pre- 
vent overheating. Outstanding mechanical properties 
required for good commutation are the ability to re- 
move foreign layers that tend to interfere with good 
brush contact, and brush friction; both of which vary 
with time and are dependent upon the change of polish 
of the running surfaces upon which the physical and 
chemical properties of the atmosphere have pro- 
nounced influences. The peripheral speed of the com- 
mutator, load factor, and angle of the brushholder also 
are important factors for long brush life with low fric- 
tion losses and a minimum of vibration. 

The decision as to the brush grade to be used with 
any application can be made only after a careful con- 
sideration of all the design and performance charac- 
teristics of the individual product, if the best commuta- 
tion and all around satisfactory operation are to be 
obtained with a minimum amount of servicing. 

General materials and kinds of brushes designed to 
cover the field of application are carbon-graphite, 
electro-graphitic, natural graphite. and metal-graphite, 
to which may be added resin-bonded graphite. All are 
made in many grades or mixes. While basic classifica- 
tions are discussed below, there are so many that only 
general types, grades and dimensions can herein be con- 


*See “How To Design Brush Springs For Long Brush 
Life”, September 1942. 
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| Specification 
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Variables 


sidered. There are no generally “standard brushes” and 
the nearest approach to such a thing lies within the lists 
of various grades, shapes, and sizes for use or replace- 
ment in the more popular motors. 

Motors and generators are peculiarly sensitive to 
brush qualities. Thus in apparently similar motors 
and generators of even the same make, a brush grade 
suitable for one machine may be quite unsatisfactory 
for another one, largely because of the lack of same- 
ness or precision in all machines. Therefore the so- 
called stocks of carbon manufacturers are various 
grades in block form from which brushes are cut and 
made to required specifications. Brushes of any re- 
quired shapes, dimensions and grades are available 
on order. 

lf all motors were exactly alike, carried similar loads 
and operated on the same voltage, different grades of 
brushes might still have to be used on different ma- 
chines because of their different mountings and en- 
vironments which may widely vary. 

For good operation, brushes must closely follow the 
commutator surface, even better than can be seen or 
felt. If, 
tions, one motor has a certain period of vibration and 


under otherwise identical operating condi- 


another similar motor has a different period, as due to 
a different foundation support, then brushes of different 
shock absorbing qualities may be required so that the 
brushes of both motors shall closely follow the com- 
mutator surfaces. 

For similar outputs and voltages, some motor manu- 
facturers use large commutators and relatively large 
brushes with conservative current density, while other 
manufacturers use smaller commutators and_ brushes 
with considerably higher current densities. Brush- 
holder designs vary greatly, too. By using a particu- 
lar grade of brush and a high spring pressure, one 
motor manufacturer will obtain results that another 
will achieve with another grade of brush and lower 
spring pressure. Again, brushes may be set in radial, 
leading or trailing positions, thus requiring different 
shapes. Hence the number of combinations of shapes, 
dimensions and grades of brushes in use and available 
is enormous, the great majority being made to order. 

Regardless of how excellent a brush may be for a 
given type and application of a motor or a generator, 
it may not produce satisfactory results if some of the 
following details are not given proper attention. In 
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veneral, the condition of a commutator or slip ring, 
and the kind of mechanical and electrical contact of a 
brush end therewith, together with the | operating 
peripheral speed, environment and application, deter- 
mine the brush grade to be used. except as other- 
wise noted, all of the required mechanical conditions 
for the proper positioning of, and pressure on, brushes 
are assumed to be correct in the general discussion. 

Other things considered, the number and _ positions 
of the brushes relative to the commutator, as well as 
the spring pressure forcing the brushes thereupon, are 
determined by the brush rigging and holders which 
should be designed with easily accessible adjustments 
to primarily hold and position the brushes and also to 
provide proper and reliable mechanical and electrical 
connections. Thus the brush rocker should have a 
good all-over seating fit to keep the studs parallel and 
the arms should be insulated with a material that will 
not shrink and permit brush studs to skew with con- 
sequent misalignment and the short-circuiting of too 
many commutator bars with accompanying sparking, 
heating, and general wear. 

The leading and trailing edges or toes and heels of 
the brushes should always be parallel to the edges of 
the commutator bars. Brushes should be accurately 
spaced and positioned around a commutator to prevent 
circulating currents from flowing between brush studs 
of like polarity to cause heating of the armature wind- 
ing and excessive current density in the brushes. 

Clamping screws in grip-type holders should be on 
a rigid brass or hard copper shim in contact with the 
brush to greatly area between 
brush and holder, as well as to prevent the screw point 


trom 


increase the contact 


cracking or otherwise damaging the brush 
through excess pressure. 

Brushes should have just enough freedom in box 
type holders to make a good fit, bearing in mind that 
graphite brushes, particularly, expand with heat. Un- 
less shunts are used with brushes in box type holders, 
arcing may occur when the load current can find no 
other path. The use of shunted brushes is increasing 
on crane, traction and other series type motors. 

Shunts should be substantial and firmly secured to 
the holder so that vibration cannot cause them to work 


loose and fall out of contact to cause short circuits. 


ANALYZING THE VARIABLES 


RUSHES should bed well with commutators and 
slip rings. The construction, condition, and 
peripheral speed of the commutator or slip ring, the 
voltage of the machine, the strength of the current 
flowing from bar to bar in the brush-end, and to and 
from the armature coil in separate brushes, as well as 
the contact voltage drop between a brush and a com- 
mutator, have pronounced effects upon the grade of 
brush to be used. Whereas commutator bars are made 
of copper, slip rings may be of bronze, steel, or cast 
iron as the specifier may decide. 

Peripheral speed of the commutator of a small, high 
rpm. motor may be no greater than that of a large 
motor of lower rpm., the diameter of the commutator 
determining the ratio of peripheral speed to rpm. Chat- 
tering and chipping of brushes, besides increased fric- 
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Because so many considerations enter 
into the securing of precisely those 
brushes (by material, size, type and 
character) to best serve the specific 
design of rotating equipment within 
which they are to be integrated, manu- 
facturers supply a sometimes-bewil- 
dering number of choices and alterna- 
tives. Not so bad as it seems though 
—when the variables are examined 
by groups and objectives—when the 
job that your product design is to ac- 
complish is similarly analyzed—when 
those two studies are put together. 


PAP BP PPP PPP P PPP PPP PPP PPP PPP PPAR 


tion between brush and 


commutator or slip ring, 
generally result where the rated peripheral speeds are 
exceeded, although the peripheral speeds of slip rings 
may be from 25 to 50 per cent greater than those of 
commutators. 

For good and lasting performances, brushes for mo- 
tors and generators must make good sliding contacts 
with commutators and slip rings without undue deleteri- 
ous results at peripheral speeds up to more than 100 
miles an hour, as graphite brushes on certain slip 
rings, under numerous conditions of load and applica- 
tion, and varying from fractional horsepower motors 
to large industrial and traction motors, depending to a 
large extent upon the brush grade. 

Commutator surface film. Requirements for quiet 
and satisfactory operation with good brush life are 
minimum mechanical and electrical wear on the com- 
mutator and minimum mechanical and electrical devel- 


SOME COMPOSITE BRUSH GRADE 
CHARACTERISTICS 


Current Density 
in Amp. per 
Sq. In 

Commu- Slip 
tator Ring 

CG 35-50 

EG 55-65 

NG 60-65 

MG 75-150 


Maximum 


General Peripheral 


} Brush 
: Grade 


Undercutting 


Contac 
Required 


Drop 


Speed or 
Ft. per Min. 


Recommended 


3500-4500 Generally No 
3500-6000 Yes 
5000-10000 Yes 
3000-5000 Yes and No 


M,H 
L,M,H 
L,M,H 
VL, LM 


70-80 
75-80 
90-125 


CG carbon-graphite ; EG 
ural graphite; MG 
dium; L 


electro-graphitic; NG — nat- 
metal-graphite ; H high; M = me- 
low, and VL very low. 


opment of heat. With good mechanical and electrical 
design, construction and adjustment, these require- 
ments are met to a practicable extent by a suitable and 
uniform glaze or oxide film which forms on the com- 
mutator surface. 

For heavy duty service, especially, experience indi- 
cates that any characteristics which will permit or aid in 
the production and maintenance of a uniform surface 
film on the commutator are of the greatest import. 
Conversely, anything that tends to make the commuta- 
tor film too thin, thick, or irregular, is decidedly objec- 
tionable and means must be taken to prevent it—an- 
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SOME USEFUL CLASSIFICATIONS 











Positive plus negative 


Very high (VHD 2.6 and over | Very high 
High (H- 2.0 to 2.5 High (H 
Medium (M 1.4to0 1.9 Medium (M 
Low (L). 1.0to1.3 Low (L 
Very Low (VL 0.7 t0 0.9 Very low (\ 
Exceptionally low (EL 0.3 t0 0.6 





* Double the contact drop per brush 


other reason for so many brush grades. A bright polish 
on the surface of a commutator indicates too great an 
abrasive action. 

The film is generally dependent upon cleanliness, 
and lack of excessive abrasion, excessive moisture, cor- 
rosive atmospheres, what is sometimes called electro- 
lytic action or electrodeposition, and excessive brush 
pressure. A proper commutator surface film, in co- 
operation with the polished brush face, reduces friction 


WHICH BRUSH FOR WHAT SERVICES? 

































DIRECT CURRENT—LOW VOLTAGE 


Machine Mica 
Flush Undercut 
Plating generators MG* MG* 


Farm lighting and battery NG,MG* EG, MG* 
charging generators 

Small moters used with farm CG*,NG CG*,EG, NG, MG 
lighting plants 

Vehicle and industrial truck CG*, MG* CG*, EG, NG, MG* 


motors 
Mine locomotive motors CG” CG*, EG 
Welding generators EG*, NG* EG*, NG*, MG 





DIRECT CURRENT—STANDARD VOLTAGES 

Small and fractional horse- CG*,NG* CG*, EG, NG* 

power motors including fans, 

electric tools, vacuum clean- 

ers, etc. 
Industrial motors up to 15 hp. CG EG, NG 
Industrial motors, generators, CG*,NG* CG*, EG, NG* 

and rotaries up to 300 kw. 


Mine motors CG EG 
Gas electric buses, motors, EG* CG, EG*, NG 
generators 





RAILWAY MOTORS 


Alternating current EG 
Direct current, non-interpole CG* CG*, EG, NG 
Enclosed interpoles CG EG, NG 
Ventilated interpoles CG*,NG CG*,EG 
Airbrake compressor motor CG EG 
Mine locomotives CG EG 
ALTERNATING CURRENT—COMMUTATING TYPE MOTORS 
Universal CG, NG* __ EG, NG* 


Single phase ; oe 
Brushes used for starting CG*,NG* CG*,EG, NG* 
only, commutator short- 
circuited 
Brushes used continually CG,NG* EG, NG* 
under pressure 


Polyphase power motors EG, NG 
Single phase railway motors EG 

! ALTERNATING CURRENT—COLLECTOR RING SERVICE 

General 
Brush Grade 

Synchronous excitation EG, NG 
Induction motors EG, NG, MG 
Induction motors for crane service EG, NG, MG 
Rotary converters MG 





CG = carbon-graphite; EG Electro-graphitic; NG = nat- 
ural graphite, and MG metal-graphite. There are many 
grades of each kind. * indicates that some identical brush 
grades are recommended for either flush or undercut mica. 
Although N, for example, may appear in both columns, unless 
marked (*) the brushes are different grades of natural 
graphite. ‘ 
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OF BRUSH CHARACTERISTICS 


Contact drop in volts* 


Coefficient of friction Relative abrasion 
VH .27 and over |0. Non-abrasive 
22 to .26 1. Slight polishing 
17 to .21 2. Polishing 
12to .16 | 3. Slightly abrasive 
E ; 07 to .11 4. Medium abrasive 
5. Abrasive 


and should possess a suitable electrical resistance for 
good commutation without undue heat losses. 

Brush contacts. brushes should make good elec- 
trical contacts with commutators all over the brush 
contacting surface through the interface or commutator 
film which varies with operating and atmospheric con- 
ditions. The resistance of the film has a somewhat 
critical value for good commutation. 

The cleaning action of a brush is due to the mate- 
rials in the brush itself; impurities in the materials, 
such as oxide or ash; foreign particles that become 
imbedded in the pores of the brush, and artificial 
abrasiveness purposely introduced into the brushes. 

Normally there is a film of air between the brush 
face and the commutator film which may sometimes 
cause an objectionable air cushioning. Extra close 
bedding with considerable spring pressure on brushes 
may produce the so-cailed vacuum or suction effect 
(comparable to adhesion) through the expulsion of the 
air film, particularly in the presence of high humidity. 
The vacuum effect is more apt to occur with slip rings 
than with commutators. Undercut mica tends to pre- 
vent air cushioning and the vacuum effect as also does 
a thin spiral groove cut in the surface of a slip ring. 
Brush friction is the drag on the brush by the rotat- 
ing member with which the brush coacts, hence has a 
definite meaning, being dependent upon the kinds and 
conditions of the surfaces in contact. Brush friction 
is often a substantial contributor to the total loss of a 
machine. A brush alone has no friction or coefficient 
of friction, the latter being the ratio of the friction 
between a brush and a rotating commutator or slip 
ring to the pressure of the brush thereupon. Hence 
usual listed coefficients of friction for brushes can 
apply only to certain conditions. 

Cold coacting brushes and commutators have higher 
coefficients of friction than warm ones, although the 
friction increases at temperatures above 100 deg. C. 
It is possible to improve commutation and brush per- 
formance by controlling this temperature. 

Brushes, especially for dynamotors, may operate at 
extremely high altitudes where there is no moisture in 
the air. Friction under these conditions is higher than 
normal and brushes must be specially designed to oper- 
ate without chatter. 

Surface hardening of copper under brush impact due 
to brush vibration at peripheral speeds of a mile a 
minute or more produces a glassy surface which has a 
lower coefficient of friction and a greater resistance to 
abrasion than the original surface. This glassy surface 
is unstable, however, and more easily attacked by vari- 
ous chemicals, especially with increases in temperature. 
Wear, which generally may be minimized by  sutt- 


‘Continued on p. 142 
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men or other well-known citizens 


Being selected comments of the 
month upon whatever may be 
Oo “elf or t.nmmerm, pertinent and timely by industry 


Dr. W. R. G. BAKER, Vice President, General Elec- 
tric Co. 

“General Electric engineers and scientists as early as 
the twenties were actively engaged in the development 
of tubes, circuits, and apparatus for the very high fre- 
quencies which form the basis for present-day radar— 
the electronic device which locates planes and ships far 
bevond man’s former ‘vision,’ even in fog, darkness, and 
other adverse conditions. With such experience Gen- 
eral Electric was able to start building radars long before 
Pearl Harbor. The United States has trained many 
thousands of men in the operation of radar, and will 
Vital areas in the U. S. 
defense system have been equipped with the devices. 
Radar equipment is at work with our fighting forces on 
land, sea, and in the air.” 


train many more thousands. 


L. W. CLIFFORD, Development Engineer, Westing- 
house Electric and Mfg. Co. (before the Baltimore- 
Washington section meeting of the American Society of 
Refrigerating Engineers )— 

“By maintaining custom-made atmospheres in ar- 
mories, airports, flying schools and war plants, air con- 
ditioning apparatus once built for only the convenience 
of comfort-loving American has become a vital tool in 
the war program. Demand for equipment to control air 
conditions arose with the realization that fighting a 
mechanized war required production with the accuracies 
and tolerances formerly achieved only in research labora- 
tories. Air conditioning helps student pilots to with- 
stand low pressure conditions created in chambers con- 
structed at air field for studies of aircraft engines, in- 
struments and personnel under atmospheric conditions 
found in the stratosphere. These chambers simulate 
pressure conditions found at altitudes of 40,000 feet.” 


M. H. EISENHART, President, Bausch & Lomb Op- 
tical Co. 

“New optical lenses now in production will enable 
observers to look directly at the sun with clear vision and 
spot hostile bombers. Another new glass being ground 
into lenses will blot out all reflected glare, while a third, 
the first glass made without sand, has a much higher 
refractive index than any previously manufactured, and 
when applied to aerial cameras, it will give better defini- 
tion and cover a larger area with no loss of lens speed.” 


H. W. CLOUGH, Vice President, Belden Manufac- 
turing Co.— 

“Increased production of war materials and large sav- 
ings in critical supplies have been effected by the plants 
of Belden Manufacturing Co. through a products sim- 
plication program that has reduced the itmes in some 
categories by as much as 60 per cent. For example, 
where we used to cut battery cables to fit a few models 
of motor vehicles, we now cut them so that one can be 
fitted to any of 30 or more different models. Many 
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and government authorities. 


types of radio and other communications wire once cut 
in small lengths are now produced in larger footage so 
that one spool does the job of a score or more small items. 


FRANCESCO COLLURA, President, Designers For 
Industry, Inc., New York (addressing W. B. Reming- 
ton, Inc., Post-War Planning Clinic )— 

‘There is one thing which I believe we can be sure 
of, industry will never return to its position as we knew 
it before the outbreak of hostilities. The exigencies of 
the war program are forcing design and product devel- 
opment, along with industry and management, into 
totally new patterns. This evolution will force whole 
companies into new channels and will obsolete those 
already on their way out or which are not sufficiently 
adaptable to meet the raised standards which the results 
of war gained research and knowledge will impose. For 
those companies whose facilities are engaged in war 
production unlike their usual activities, as well as those 
producing their peace time products for the war effort, 
this shift from the manufacture of civilian goods affords 
an unprecedented opportunity to start their production 
of new designs at the close of the war on an entirely new 
basis. Instead of gradual style and engineering changes, 
these industries will be enabled to eliminate the problems 
represented by old machine tools and dies and outmoded 
working techniques. In such cases research and product 
development are being directed without restrictions 
towards design as it should be—unlimited.” 


A. G. BRYANT, President, Bryant Machinery & En- 
gineering Co. and Vice President Cleereman Machine 
‘Tool Co.— 

‘Price levels at this time must not deteriorate and in 
the face of higher costs and much lower volume later 
this year, some upward adjustments may be necessary. 
The downward trend of business in machine tools has 
already begun. In January and February of this year, 
the rate of new orders was about half that occurring last 
summer and was about one stxth of the rate that existed 
in March 1942. 


sacklogs of orders are falling precipi- 
tiously. 


Yet the industry is operating on price lists 
established in 1942 and earlier, and frozen by the OPA 
in October 1941. Substantial increases in labor and 
material costs have occurred since these prices were es- 
tablished. Only because of abnormal volume has the 
industry been able to operate with any degree of current 
With the rapidly declining rate of new business 
and with a corresponding decline in production in the 
balance of this year, the industry shortly must be faced 
with the danger of producing at an actual loss.” 


success. 


LEWIS H. BROWN, President, Johns-Manville 
Corp. (addressing stockholders of the company )— 

“In my opinion, Americans after the war will revolt 
against discipline, rationing and other wartime restric- 


tions. A planned economy is not necessary. I believe 
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the people, particularly the men in our armed forces, 
will have had their fill of regimentation and planned 
economy. They, and not our present leaders, will deter- 
mine the shape of things to come.” 


HEATH STEELE, Vice President of the American 
Metal Co., Ltd. (answering an inquiry at the annual 
meeting of stockholders )— 

‘Post-war competition from aluminum is not expect- 
ed to prove’ a serious threat to copper in the post-war 
period. For example, one of the most important con- 
sumers of copper is the electrical industry. In pre-war 
markets the lighter metal was not a major competitor 
of copper except in the high tension transmission lines. 
3ut in other types of electrical manufacture aluminum 
would be too bulky, for it requires roughly about four 
times the dimensions needed for similar copper wire.” 


Colonel H. H. ZORNIG, Director of the Laboratory, 
Watertown Arsenal, Watertown, Mass. (before a Gen- 
eral Electric science forum audience ) 

“A mechanical, power-driver rammer, manipulated 


BETTER KNOWLEDGE OF MATERIALS 
AND PARTS 





Widely applicable wherever riations which might endan- 
x-ray techniques will supply ger the tube or shorten its 
facts in regard to essential life, the energizing equip- 
materials and semi-fabricated ment is completely enclosed. 
or completed parts, this dif- Unit consists of tube, casing, 
fraction unit of the General transformer, controls, cool- 
Electric X-Ray Corp. speeds ing water protective relay, 
operations with full control diffraction instrument  sup- 
of variables. Designed to ports, radiation shields, time 
give smoothness and stability clock, ac. voltmeter, dc. mil- 
of operation, with the neces- liammeter, filament control 
sary flexibility to absorb adjustment and auto trans- 
shocks accompanying line former selector switch. (See 
surges and rapid voltage va- also front cover.) 
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by a small lever, is now replacing the ten-man gun 
crew and the 20-foot rammer required in the First 
World War to load a 2,400-pound shell into a 16-inch 
gun. In the past, ten or twelve husky gunners on the 
20 to 25 foot long rammer staff, at the command of 
‘home ram,’ ran forward, ramming the projectile home 
with as much force as they could exert. Now the shot 
truck is wheeled alongside a mechanical rammer, the 
projectile is rolled on its tray, a gunner moves a small 
lever, and the machine does the rest.” 


CHARLES FROESCH, Chief Engineer, Eastern Ajr 
Lines— 

“The stage is reached where we must evaluate the 
possibilities of the airplane and by rational analysis de- 
rive solutions for the most suitable types of cargo air- 
planes and methods of merchandising. \We certainly 
cannot hope, nor expect to supplant existing means of 
surface transport, as at one time or another in the course 
of modern processing or fabrication of commodities or 
articles, practically all such means are utilized. The 
airplane will probably limit its service to the transporta- 
tion of merchandise representing either a high density 
or volume cost such as expensive tools and vacuum 
tubes, thus becoming intermediate means of carrying 
finished products from factory to consumer with maxi- 
mum expediency. A cargo airplane should be a vehicle 
to carry merchandise not only at the lowest possible 
cost, but at the highest possible speed, as speed is the 
commodity which is paid for in air transportation.” 


C. W. FISHER, Rear Admiral, United States Navy, 
Director of Shore Establishments, Navy Department— 

“It would be very helpful to the war production pro- 
gram if more representatives of labor and management 
in this country would utilize impartial umpires for the 
settlement of labor disputes which are not settled by the 
parties themselves. Management and labor can retain 
full control over their own rights under their labor 
agreements, with arbitration as a final step. Local labor 
relations problems may thus be finally and amicably set- 
tled by an umpire on the scene who can, by and large, 
do a quicker and better job than can be done by agencies 
not on the scene.” 


THOMAS J. WATSON, President, International 
Business Co. (to shareholders at the annual meeting )— 

“The research department of I. B. M. has 102 proj- 
ects under way relative to regular products and those 
contemplated for future, in addition to present exten- 
sive war activities. Some of those projects will of 
course take years to develop. I. B. M. has contracts 
for $136,000,000 for munition work.” 


Dr. CHARLES ALLEN THOMAS, Director of Re- 
search, Monsanto Chemical Company (before the an- 
nual meeting of the American Chemical Society )— 
“The winning of the war is our first job, but our re- 
sponsibility does not end there. When our fighting men 
return after long, trying experiences they will want, and 
have a right to expect a home, a family, and a job by 
The chemical in- 
dustry has met a great challenge in supplying chemicals 
vital to nearly every phase of our war effort. But, the 


which they can earn an honest living. 
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Flight of planes always suggests the release of 
unfettered power. No material used in aircraft 
construction has done more to free these essen- 
tial weapons of war from hampering weight 
than magnesium. An equal amount of even any 
comparable light structural metal would weigh 


50 per cent more! Today Dow magnesium pro- | 


duction capacity is many times greater than 
pre-war facilities provided. After Victory, de- 
signers will have full access to this vast produc- 
tion to lighten the load of practically everything 
that moves. 


<> 





THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
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chemist must begin now——not after the war—to supply 
the new things which will create jobs for our returning 
men. The chemical industry has attained imposing 
goals within a few months, and during a period of in- 
tense economic strain and raw material shortages. The 
entire war program has required, more chemicals than 
this country of ours ever had to produce. At the same 
time we are faced with the fact that we have fewer chem- 
ists per capita than do some of the enemy countries. For 
example, based on a ratio of chemists to population, Ger- 
many has three times as many chemists as the United 
States. In this country there are approximately five 
chemists per 10,000 population, while in Germany there 
are 15 chemists per 10,000. Nevertheless, the chemical 
industry has so far successfully handled the job of sup- 
plying chemicals, with comparatively few shortages.” 


ROBERT C. STANLEY, Chairman and President, 
International Nickel Co. of Canada, Ltd. (at the annual 
stockholders’ meeting )- 

“At this time, with ultimate victory certain, the United 
Nations must further intensify rather than slacken their 
efforts to end the war and at the same time it is the duty 
of industrial management to prepare for the return of 
peace. The company’s accomplishments during the war, 
coupled with intelligent planning at this time, fore- 
shadow equally satisfactory accomplishments in the post- 
war period. One needs only to visualize the endless 
procession of trucks, tanks, planes and ships moving to 
the fighting front in order to realize the diversified usage 
of nickel in war material. I believe that sufficient new 
applications of nickel, including many originating in the 
war period, will persist to offset former peacetime uses 
lost to competitive substitutes such as plastics and other 
metals and alloys.” 


WALTER W. WILLIAMS, President, Williams 
Ouil-O- Matic Corp.— 

“Job freezing is undemocratic. A policy of this 
kind is in my opinion an interference with our rights 
and privileges as American citizens. So long as we are 
able we will carry on war production with voluntary 
and free labor. So long as it is in our power to do so, we 
will allow any man in our plant the right to work 
where he chooses, the right to work where his efforts 
will be of greatest value to himself, his family and his 
country.” 


A. S. RODGERS, President White Sewing Machine 
Corp. (at the annual meeting ) 

“The White Sewing Machine Corp. is husbanding its 
cash to meet post-war reconversion needs. If the war 
ended this year it would require $800,000 to $1,000,000 
to build our inventory of sewing machines and parts to 
a normal basis. \War products which the company is 
making include wooden step ladders for use with large 
airplanes, folding stools for airplanes, wooden ammuni 
tion boxes, woc™en instrument cases and a number of 


rts: 


. . r ** 
small precision impeined parts. 


K. T. KEL_JR resident, Chrysler Corp. 

“Our only pos Avar plan is to win the war and win | 
quickly. Our hafdest task today is to get contracts writ 
ten and the next hardest is to get materials. No matter 
how severe the readjustment, the post war cycle will 
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take care of itself. The pre-war competition in the auto- 
motive industry has changed to war competition with 
the enemy and that pre-war competition is one of the 
reasons why the automotive industry was geared to do 
such a good job for the Government today.” 


SAMUEL G. HIBBEN, Director of Applied Light- 
ing, Lamp Div., Westinghouse Electric & Mig. Co, 
Bloomfield, N. J— 

“If we are to achieve our national destiny as the center 
of cultural living as well as of democracy, we should 
begin by using all of the amazing lighting tools that sej- 
ence is now placing at our disposal. Those who have 
experienced blackouts and dimouts have had the dis- 
comforts and dangers of darkness strongly impressed 
upon their minds. For the first time in their lives, per- 
haps, they have become ‘light conscious.’ When the war 
is over there will undoubtedly be a decided reaction from 
these conditions as evidenced by a much greater use of 
good lighting and new lighting methods, first as an ex- 
pression of freedom and cheerfulness and later as a 
means to greater health, safety and efficiency.” 


MAURICE E. PELOUBET, Consultant, War Pro- 
duction Board and Navy Department— 

“T am convinced that the statutes under which the 
renegotiation of war contracts is carried out are so 
loosely drawn and fail to cover so many vital questions, 
that entirely satisfactory administration of them is im- 
possible. My suggestions to correct the weaknesses and 
deficiencies of the act would be: exclusions and exemp- 
tions from renegotiations should be a matter of law and 
not regulation ; a fair definition of excessive profit should 
be written into the law; the contractor should be as- 
sured of a quick and inexpensive appeal to a completely 
impartial tribunal; it should be mandatory for the price 
adjustment boards to consider in calculating profits all 
deductions allowable for Federal income tax purposes 
including amortization and ‘carry-backs’ and ‘carry- 
forwards.’ ” 


W. D. PARRISH, Technical Service Manager, Hy- 
car Chemical Company— 

‘Tomorrow's automobile and countless other im- 
proved articles for use in the home and in industry will 
he made possible by synthetics now taking the place of 
natural rubber. These new materials, which today are 
vitals parts of war machines, will play a much more 
versatile role in peace than natural rubber ever did.” 


GLENN L. MARTIN, [:xecutive Head of Glenn L. 
Martin Co 

“American industry is threatened with collapse after 
he war unless Congress makes some provision so in- 
dustry can set aside reserves, before taxes, for recon- 
version to peacetime operations. The people have been 
looking to a backlog of civilian needs—for cars, refrigera- 
tors and hundreds of other things—to take up the slack 
when war production ends. But the fact is that many 
industries have no money to reconvert to make these 
things; their reserves are going to the Government in 
taxes. It will be too late when the war is over for Con- 
gress to act. First, it takes time to get any such bill 


Continued on p. 186 
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How to PREVENT THIS SABOTAGE 
to Your Screw Driving Army 


* 


ae 
_~ e 


PHILLIPS SCREWS END DRIVER-SKIDS/ 


Caught in the act by the “frozen” action 
photography* of Gjon Mili, is a skidding 
screw driver...one of the meanest of 
saboteurs. Skidding drivers cause accidents 
that keep all too many workers away from 
assembly lines, nursing gouged hands. 
And, fear of such injury slows-down the 
work of countless others. Always present, 
the danger increases with rushed, inexper- 
ienced workers. So, it’s doubly important 
today to specify Phillips Recessed Head 
Screws... which prevent driver-skids! 


Automatic centering of driving force in 


the scientifically designed Phillips Recess 
eliminates all other screw driving trou- 
bles: the fumbling, wobbly starts... re- 
driving of slant-driven screws . . . removal 
of broken-head screws... reclaiming of 
marred parts. Fast, faultless driving be- 
comes automatic, even for “green hands” 
Power driving becomes practical. 

They cost less to use! Compare driving 
costs. You'll find that screw price is a 
minor part of total fastening expense... 
that it actually costs less to have the advan- 
tages of the Phillips Recess. 

*Gijon Mili synchronizes exposures with lightning-like 


flashes of the stroboscopic light, to make skidding driver 
appear to stand still. 


“PHILLIPS: SCREWS 


WOOD SCREWS + MACHINE SCREWS 


KEY TO FASTENING 
SPEED AND SAFETY 


The Phillips Re- 
cessed Head was scien- 
tifically engineered to 
afford: 

Fast Starting — Driver 
point automatically 
centers in the recess . . . fits snug- 
ly. Screw and driver “become 
one unit.” Fumbling, wobbly 
starts are eliminated. 

Faster Driving — Spiral and pow- 
er driving are practical, 
Driver won't slip out of recess 
to injure workers or spoil ma- 
terial. (Average time saving is 
50%.) 

Easier Driving — Turning power 
is fully utilized by automatic 
centering of driver in screw 
head. Workers maintain speed 
without tiring. 

Better Fastenings — Screws are 
set-up uniformly tight, without 
burring or breaking heads. A 
stronger, neater job results. 


' 
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SELF-TAPPING SCREWS + STOVE BOLTS 





HENEVER a motor drives a machine, appli- 

ance or other product element, the question of 

how to connect driving and driven components 
is inherent; as to it, a decision must be reached. Why 
not the one that best meets the character of the job to be 
done? The answer usually resolves itself to one of the 
following drives: Direct, gear, pulley or sprocket, or 
hydraulic or variable speed. 

Direct drive may, in turn, be subdivided into (1) 
Drive through solid shafting common to driving and 
driven units, (2) Drive through solid shafting from both 
driver and driven units connected by an inflexible form of 
shaft coupling, such as a pair of bolted solid flanges on 
both shaft ends, (3) Drive through solid shafting from 
both driver and driven units connected by a flexible form 
of shaft coupling, (4) Drive through solid shafting from 
both driver and driven units connected by a clutch and 
(5) Drive through flexible shafting connecting driver 
and driven units. It is also possible to employ combi- 
nations of the above means by using both clutch and 
coupling, either flexible or inflexible, both clutch and 
flexible shtafting, or both coupling and flexible shafting. 

Of the above methods, those employing flexible shaft- 
ing allow the motor shaft to be placed at any angle to 
and distance from the driven shaft. Those methods 
using flexible couplings require that the 


drive and 


driven shafts be approxi- 
mately aligned, but will 
drive a driven shaft which 


is a few degrees out of 


alignment from the drive 
shaft. All the other meth- 


ods require absolute align- 
ment of driver and driven 
shafts. 

The most common exam- 
ples of the use of solid 
shafting drive without cou- 
plings or clutches is to be 
found in the centrifugal fans, pumps and separators, and 
in portable grinders. In these it is common to mount the 
rotor element on the overhung portion of the motor 
shaft. Similarly, stationary grinding, buffing and polish- 
ing stands are frequently built with a motor shaft ex- 
tending out both sides of the motor so that a wheel may 


be overhung on each end. In most applications of this 


type, the entire load due to weight and forces acting 
upon the driven rotating element are supported by the 
inboard bearings built into the motor. Outboard bear- 
ings to support the end of the shaft are relatively un- 
common when the shaft is an extension of the motor 
shaft. 


used in this fashion must be rigid enough to make the 


It should be obvious. therefore, that motor shafts 


shaft deflection between bearings, due to the canti- 
levered weight of the overhung rotor, negligible 


Examples of solid shaft drives through inflexible 


couplings are most common to applications where the 


horsepower transmitted is large, as 


110 


Product Drives In Quick Review 
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For more exhaustive discussions of 
various kinds and types of intermedi- 
aries to link driving and driven shafts 
within the complete electrically ener- 
gized product, our readers are referred 
to numerous articles* published previ- 
ously in their ELECTRICAL MANU- 
FACTURING. Thus, this quick sum- 
marizing review is intended to remind 
the engineer-designer specifier of 
factors whose relative importance may 
have been lost and to emphasize con- 
siderations that will lead to the secur- 
ing of best results whatever drive com- 
ponent be specified. 


propellers of ships or heavy rolling mill machinery. It 
is usually necessary in this case to key each shaft to the 
coupling. Therefore, unless the shaft is originally over- 
size, it is frequently necessary to upset the end of the 
shaft into which the keyway is cut, in order to be able to 
carry the full shaft load through the coupling. Under 
extreme load conditions, the shaft ends may best be upset 
by forging to produce a pair of flanges through which 
the load may be transmitted without the necessity of 
employing keys and keyways. It should be noted that 
couplings of this tvpe are generally mounted between a 
pair of shaft bearings, which may or may not be addi- 
tional to the bearings mounted internally in the motor 
and the driven unit. 

The foregoing type of coupling is usually designed and 
manufactured by the maker of the assembled product. 
Flexible couplings, on the contrary, are usually a com- 
mercial product purchased complete and ready for in- 
stallation on drive and driven shafts. They vary con- 
siderably on the degree of misalignment permitted be- 
tween the shafts connected and the amount of power 
that can be transmitted. Where extreme misalign- 
ment is to be maintained continuously, a universal joint 
coupling of the type used on automobile drive shaft is 


indicated. Usually where a flexible coupling is em- 


* These include 

Clutches—“To Intermittently Link Driving and Driven 
Shafts,” March 1943. 

Reducers—‘Gearmotors Step Up 
Within A Small Space,” October 1942. 

Speed Changers—‘“Drive Units That Provide 
Non-Motor Speeds,” February 1942. 

Couplings—“For Flexibility In 
tember 1941. 

Flexible Shafts—“How To Make The Most of Flexible 
Shafts,” June 1941 

V-Belts—“When Specifying V-Belt Drives,” 
1940. 

Hydraulics—“Fluid Drive Units Link Machine 
and Work,” June 1940. 
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YOUR DETERMINATION AND OURS! 


@ We both have an identity of purpose—to produce dependable, first-class 


products on time—thus help shorten the war! We know that you depend on 
us to fulfill our end of the bargain which is the 
production of uniform special alloys and their de- 
livery on schedule. Our entire mental and physical 


resources are directed to this end. 










































ployed rather than a solid coupling, the lack of alignment 
between drive and driven shafts will be due to acci- 
dent and wear rather than to intention. Under such 
circumstances ultimate lack of alignment will at most 
be small and in fact, original alignment will usually be 
made as true as it would be if the coupling were solid. 
In these cases flexible couplings are employed to avoid 
the necessity of providing heavy bedplates and bearings 
to maintain alignment, rather than to overcome orig- 
inally poor alignment. In addition to correcting for poor 
alignment, some forms of flexible couplings also have 
the virtue of absorbing shocks and smoothing out the 
flow of power from driver to driven shafts. 

Some forms of flexible coupling provide a convenient 
place to disconnect motor from driven unit. Others, 
however, are sO constructed as to make it advisable 
to provide, in addition, a solid coupling for discon- 
necting purposes. This latter does not have to be aligned 
by bearings as previously noted. The actual power 
transmitting media in flexible couplings cover a wide 
range of maerials in that commercially available types 
employ leather, rubber, rope and metal in a number of 
different forms. Any particular application problem 
would most likely be solved equally well by the majority 
of the commercial types available. 

In machines where the use of a clutch between the 
motor and the machine shaft is required by design con- 
siderations, the clutch may in some measure also fulfill 
the function of a flexible coupling. Thus it is fre- 


h and a flexible 
coupling in the same line of shafting, provided, of course, 


that shaft alignment is not intentionally poor. In de 


quently necessary to use both a clutc 


signing a machine requiring starts and stops of all or 
part of the mechanism, there is always the necessity of 
deciding whether to effect this result by starting and 
In general, 
where the entire machine must start and stop, it is pref- 
erable to start and stop the motor. An exception to 
this occurs where the machine must be brought to motor 


stopping the motor or by using a clutch. 


speed instantaneously and must not go through the 
slower speeds in getting up to speed. In this latter 
case a clutch will do the job. Other uses where a clutch 
is desirable are where a machine is to be jogged, or 
where the main part of the machine runs continuously 
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and only one part needs to start and stop. In the 
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... the side with the best engineering 


will win the war... 
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L. A. Umansky, Assistant 
Manager, Industrial Engi- 
neering Dept., General Elec- 
tric Co. (before the North- 
eastern New York War Pro- 
duction Conference 

“It was a peacetime saying 
that an engineer should do for 
a dollar what would take 
others two dollars and yet get 
the same, or better, results. 
Now, in the economy of war 
and scarcity, we do not always 
consider the dollar as a true 
yardstick of accomplishment. 
To save a pound of copper 
may be more important than 
to save a pound of silver or 
gold. We charge our engineers, 


first of all, with the task of 
stretching our supplies: of 
making one pound of copper, 
of rubber or of tin do the work 
of two or more pounds. 
“The greatest engineering 
contribution, however, is not 
only in finding alternates for 
critical materials, not only in 
working them harder, but in 
using them more skillfully 
and efficiently. War has stim- 
ulated this activity as noth- 
ing else has done before. 
“This war, more than any 


other in history, is a war of 


machines, of engineering. The 
side with the best engineering 
will win. 
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latter case the shaft actuating the part can be controlled 
by clutch, either mechanically or electrically. Clutches 
may be either of the jaw, disc, or magnetic types. Jay 


or disc clutches may be electrically actuated by solenoid 
or other means. Magnetic types are completely elee- 
trically controlled. 

The last form of direct drive noted is the flexible shaft 
drive. This is the only one of the direct drive means jn 
which the motor shaft and the driven shaft may he 
moved with respect to each other while power is being 
transmitted. Drives of this type are used on flexible shaft 
grinders. The shafting in them consists of wires ro- 
tating inside a protective flexible casing. They are 
generally limited to low speeds and low loads. Where 
it is necessary to mount the motor at an odd location 


THERE ARE MANY TYPES OF DRIVES 


Shafts aligned 
Solid shaft s Radial pisto 


Overhung rotor T Axsal pistor 


Fixed coupling 


Shafts or aligned 


Constant displacement 
Flexible coupling 


Radial pisto 
Universal joine Axial pisto 
Flexible shaft Gear 


Chain 
Silent 
Roller 





with respect to the driven shaft, connection of the two 
by means of flexible shafting may prove to be the best 
solution. 

Gear drive, rather than direct, is employed when 
driving and driven shafts must operate at different 
speeds or where the motor shaft must be either parallel 
or at right angles to the driven shaft but not in line with 
it. Gear drives may be subclassified according to the 
relative positions of shaft of driving and driven gear, as 
well as according to tvpe of tooth on the gears involved. 
Thus, when the drive and driven shafts are parallel, 
spur gears with either external or internal teeth are em- 
ployed, although helical and herringbone gear forms 
may be employed instead when greater loads are to be 
carried. When drive and driven shafts are at right 
angles, bevel, worm or spiral gears may be employed, the 
exact choice depending upon the speed ratio desired and 
the load to be transmitted. 

It is also possible to design . 
and use gear drives for 
shafts other than parallel 
and at right angles, but such 
conditions are rarely en- 
countered in practice and 
will not be further discussed 
here. Tooth form in spur 
gears is not generally the 





concern of the electrical 
machine designer, insofar as 
the same standard form, such as for instance the 14! 
Involute, is generally chosen for each mating gear, thus 
insuring their operation as a pair. 

In the case of parallel shafts, the desired speed ratio 
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* Today they are off the air... voices stilled . . . home-built rigs care- 
fully covered. For most of yesterday's “hams” are lending their experi- 
ence, knowledge, and ingenuity to the war effort... creating and per- 
fecting new communication devices ... the amazing new flight recorder, 
for instance... or Radar. But whether they work in a wartime lab or 
have their “office” in a Fortress, they are still close to one of their early 
friends—‘‘Relays by Guardian”. 


One of the newer developments is a multi-purpose aircraft radio relay 
pictured at the right. It is built in contact combinations up to three pole, 
double throw. Coils are available in resistances from .01 ohm to 15,000 
ohms. At 24 volts DC it draws 0.12 amperes. This relay is also built for 
AC with a contact rating of 12/2 amperes at 110 volts, 60 cycles. Stand- 
ard AC voltage is 92-125 volts but coils are available for other voltages. 


i I LAYS BY aii 





Aircraft Radio Relay 
DC Model—Bulletin 345 
AC Model—Bulletin 340 


Write on your business letterhead for these new bulletins: B-8, Six pages of Aircraft Contactors—195, Midget 


and Signal Corps Relays — B2A, Aircraft Relay — SC65, Solenoid Contactor. 


GUARDIAN WW ELECTRIC 


1627-Q WEST WALNUT STREET CHICAGO, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN WAR 


JUNE 1943 


INDUSTRY 


and the distance between shafts determine the gear 
diameters necessary, whereas the power to be trans- 
mitted determines the width of the gear face necessary. 
It should be obvious that when the distance between 
shafts becomes excessive, it becomes uneconomical to 
use gears, and a pulley or chain drive is called for 
instead. The relative costs must be figured for each 
case since there is no hard and fast rule limiting the 
distance between shafts on which gears are most eco- 
nomical. In general, gearing is chosen rather than 
pulley drive when the speed ratio between motor and 
driven shaft must be accurately maintained. The use 
of simple spur gearing where the drive gear is mounted 
directly on the motor shaft and the driven gear is 
mounted directly on the driven shaft necessitates ex- 
treme rigidity and accuracy in motor alignment. It is 
consideréd better design to have the bearings for both 
drive and driven gears mounted in the same machine 
part or casting. This insures parallelism of shafts and 
maintains the distance between gear centers. The drive 
shaft on its own bearings can then be driven by any of 
the direct drive means previously noted. Providing 
gears with their own bearings in a common housing or 
casting becomes even more important when the gear 
train includes one or more intermediate gears between 


RADIO FREQUENCIES SEW PLASTICS 





“Stitching” a thin _ solid 
seam to join sheets of ther- 
moplastics and creating a 
bond that is stronger than 
the material itself, this 


As this latter passes through 
the material heat is genera- 
ted by dielectric loss and the 
thermoplastic sheeting fuses 
in a tight bond. Energy sup- 
“radio sewing machine’ ply is from a low-power ra- 
promises to become one of  dio-electronic oscillator. A 
the radio-electronic ma- small electric motor drives 
chines of the post-war era. the roller wheels. The ma- 
As the material is fed across chine illustrated is an ex- 
a table top through two perimental model developed 
small roller wheels there is in the RCA Laboratories and 
set up between the wheels is just one of the many ways 
a small electromagnetic field of putting radiothermics to 
of radio-frequency current. effective, speedy work. 
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the motor drive and driven shafts. Commercially de- 
signed gear reducers are available for most common 
speed reductions and horse powers. They are designed 
with just these features, and are connected between 
motor and driven shaft by means of couplings, prefer- 
ably of the flexible type. The housing thus provided for 
the gear train also serves as an oil or grease reservoir 
in which the gears rotate, an advantage of considerable 
importance. 

Where high speed reductions are required, worm 
gear drives are frequently used even though it requires 
the motor shaft to be at right angles to the driven shaft. 
Extreme reductions such as down to less than one rpm. 
are sometimes accomplished by means of two worm gear 
reductions in series which results in the slow speed shaft 
being parallel to the original motor drive shaft. Gear 
motors for transmitting appreciable amounts of power 
at slow speeds use either this type of reduction or a 
planetary gear train. Slow speed timing motors, how- 
ever, are more likely to employ a spur gear train similar 
to that found in a clock. 

Pulley and sprocket types of drives are character- 
ized by the use of a belt or chain between driving and 
driven shafts. They include the flat belt drive on flat or 
crowned pulleys; the V-belt drive on grooved pulleys; 
the silent chain drive on sprockets and the roller chain 
drive on sprockets. There are two types of flat belt drive 
in common use. In the one the motor and driven shafts 
are both in fixed positions and reliance for maintain- 
ing the pull between belt and pulley is placed on the 
angle of contact between them. Occasionally a belt 
idler is used to maintain or increase this angle. In 
the other type, the driven shaft is fixed but the motor 
shaft is movable, being hinged in such a manner that 
the weight of the motor acts on a pivoted lever to main- 
tain the belt tension at all times even if the belt stretches 
with use. For close centers 
or high reductions, this lat- 
ter type is essential because 
without a constant external 
source of belt tension, short 
center belt drives and drives 
around small diameter pul- 
leys would soon become in- 
operative due to slippage. 
The ordinary flat belt drive 
from a fixed motor shaft is 
almost obsolete having been 
superseded by the newer 
type of flat belt drive de- 

scribed and also by the V-belt type of drive. The flat 
belt has one advantage over the usual V-belt in the 
ease of repairing and replacing belts and pulleys in- 
volved. Where a number of belt drives are in use the 
flat type requires the maintenance of a smaller inven- 
tory in belting for replacement purposes than does one 
using a variety of different V-belt drives. On the other 
hand, the flat belt drives offers greater slippage be- 
tween driving and driven shafts. This results in a some- 
what slower final speed than the pulley ratio alone 
would indicate. 

One step in reducing this slippage is achieved when 
the one wide belt with its single arc of pulley contact 
is replaced by V-belts, each one of which is jammed 
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Application data for your 
engineering and design 
departments. 


Quick, completeinforma- 
tion and prices for your 
purchasing department. 


A copy of the Mallory cat- 
alog for ready reference, 
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Mallory Distributors Are 
on the Job With Essential 
Electronies Supplies and Service 


@n small orders with high priorities, your Mallory distributor can be 
a life saver. He can supply you—usually from stock—with parts 
that might hold you up for months until the manufacturer can put 
them in production. 


When you need essential electronic parts for plant replacements, test 
or experimental work, or pre-production models of war devices, your 
local Mallory distributor ‘is at your service. Depend on him for stand- 
ard Mallory switches, phone jacks and plugs, rheostats, potentiometers, 
resistors, condensers, rectifiers, noise filters, vibrators, Vibrapacks* and 
other Mallory Approved Precision Products. 


Count on your Mallory distributor for services like these— 


—Quick and complete information and prices for your 
Purchasing Department 


—Application data for your engineering and design 
departments 


—A copy of the Mallory Catalog for ready reference 


We are making every effort to maintain adequate stocks at Mallory 
distributors—to save you time and trouble. 


Phone your local Mallory distributor. Or if you 
do not know the Mallory distributor nearest you — 
write us and we will put him in touch with you. 


MALLORY 


P.R.MALLORY & CO., Inc. 
APPROVED 


PRECISION PRODUCTS 
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into the groove of its drive pulley. Because of this 
wedging action and decreased slippage, V-belts can 
drive not onlv on short centers but also between two 
; shafts one above the other. 
which would be virtually 
impossible with a flat belt 
drive. A_ pivoted motor 
bed similar to that used for 
flat belts is also excellent 





with some \-belts. It not 
only helps maintain belt 
tension but also provides most easily for belt replace- 
ment and belt stretch, both important considerations 
in V-belt drive design. 

Even though the slip of a V-belt drive is much less 
than that of a flat belt, slippage is not completely elim- 
inated particularly when the belts are old and tend 
to stretch beyond the ability of adjustable or pivoted 
motor mounting to correct. \When complete elimination 
of slippage is desired and occasional high overloads have 
to be transmitted, the sprocket types of drive should be 
chosen. There are a large number of commercial types 
of silent chain and roller chain drives but all have 
approximately the same field of application. This field 
is essentially to transmit power from drive to driven 
shaft without slip when these two shafts are parallel, 
not close enough together to use a gear drive and have 
a speed ratio of less than 8 to 1. \Vhere a higher speed 
reduction is required, it should preferably be effected by 
gearing at the motor and then the driven shaft of the 
gear reducer may be connected to the final driven shait 
by means of a chain drive. 

ne field of use for which chain drives are pre 
eminently suited is the driving of a number of different 
driven shafts from one drive shaft. The driven shafts 
may each have a different diameter sprocket, so tl 
each revolves at a different speed, and if not much 
power is to be transmitted to a particular driven shaft. 
the chain need merely engage two or three sprocket 
teeth in order to maintain a positively controlled speed 
in that shaft. It further should be noted that chains 
may be so employed as to drive sprockets from both 
top and bottom chain surfaces with respect to the drive 
sprocket. This cannot be done successfully with V-belt 
or flat drives. Chain drives can generally be repaired in 
the shop by maintaining a relatively small supply of re 
placement links. Shaft misalignment is nowhere near as 
critical with chain drive as with gear drive. They are 
therefore sometimes used on centers short enough to 
allow the economical use of spur gears in order to avoid 
the critical alignment of shafts required by the latter type 
of drive. 

Variable speed drives of the hydraulic and mechan 
ical types involve two quite different engineering bases. 
In the hydraulic drives the electric motor is connected 
to an oil pump, and an hydraulic motor is connected to 
the driven shaft. The con- 
nection between the two is 
by means of oil pipe lines. 
In some designs the oil 
pump and the oil motor are 
built into the same housing 
so that the pipe lines are 
eliminated and replaced by 
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internal passages in the housing between pump and 
motor. In either type, speed control of the driven shaft is 
effected by varying the amount of oil pumped to the 
hydraulic motor. It is possible to drive several different 
hydraulic motors from one oil pump and reservoir, so 
that several drives on one machine may be taken off one 
electric motor-oil pump combination. 

In addition to the hydraulic variable speed drive that 
allows continuous speed variation, there are mechan- 
ical drives offering both continuous and_ step-wise 
speed variation. Step variation is obtained by means 
of gear drives having shifts similar to those used in 
automobiles, and by means of cone pulleys used with 
flat belts. These latter are available with a shifting lever 
that moves the belt on both pairs of pulleys from an 
operating position in front 
of the machine. Continuous 
speed variation is obtained 
by mechanical drives em- 
ploying V-belts or link belts 
between pairs of conical pul- 
ley-like discs. Each pair of 
drive shaft discs is inter- 





locked with a pair of driven 
shaft discs so that any in- 
crease in the effective pulley diameter of the drive shaft 
discs causes a corresponding decrease in the effective 
pulley diameter of the driven shaft discs, and vice versa. 
The V-belts or link belts that connect these two effective 
pulley diameters are of constant length so that they 
act as though they were on a pair of cone pulleys of 
adjustable diameters. 

lor very light loads variable speed may be obtained 
by the simplest of all forms of drive, the friction drive 
built by driving a turntable similar to that of a phono- 
graph by means of a small rubber tire covered wheel at- 
tached to the: motor shaft. By driving the turntable 
at varying distances from its axis varying turntable 
speeds are obtainable from a constant speed rubber-tired 
wheel. It is also possible to reverse this type of drive 
by connecting the turntable to the constant speed drive 
motor and making the shaft of the rubber-tired wheel, 
running on the turntable, the driven shaft from which 
variable speeds are obtained by varving the distance of 
the wheel from the turntable axis. With a fixed wheel 
position this device may be used as a constant speed ratio 
friction drive for transmitting light loads. 

Of the great number of methods available to the engi- 
neer-designer to connect the drive motor to the driven 
shaft of the complete product, several will usually do the 
job but, almost invariably, there is one best method 
which will reveal itself if sought with sufficient diligence. 


POSTWAR AS SEEN BY NAM SURVEY 

Looking into the future, the National Association of 
Manufacturers sees: A new high in living standards, 
decentralization of manufacture, evolutionary—not rev- 
olutionary—changes in designs and materials, volun- 
tary decline in women workers, need for learning new 
job skills by returning warriors, and shifts in popula- 
tion and industries which will create new markets. 
These points are in a report by the association giving 


the views of management. 
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10No- ae Mitchell-Rand the “Insulation Headquarters” is a title 
el at- as well earned . . . the result of 54 years service to the 
table Electrical and Electronic Industries during which time 
table countless formulas for Waxes and Compounds, Var- 
in > ; nished Tubings, Insulating Varnishes, etc., were devel- 

= oped for the expanding services required of electrical 


rive : : 
drive insulations. 


drive oS 
val ST ~pe shel 4 ; es Today as always M-R Electrical Insulations take the 
ey i i\ & | 3 cares out of your insulation problems . . . You name 


your requirements and M-R will meet them. 
ce GO 


whee se” Uo FREE FOR THE ASKING! 
| raulo — 

. Write today for your Free Card of Varnished Tubing with 
oii % " ' |] samples ranging from size 0 to 20 to fit wires from .032 to 
viens % - .325 inches . . . other valuable aids, are the M-R Guide Book 
1 a Be | of Electrical Insulation . . . the Wall Chart with reference 

; : tables, electrical symbols, allowable capacities of conductors, 
ethod ee soa dieletric averages, thicknesses of insulating materials and tap 
drill sizes . . . and the M-R Wax and Compound Guide Book 

. they are full of valuable information .. . 
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REED FREQUENCY METERS 


Have easy-reading frequency grouping in double win- 
dows. Units have no delicate nor intricate movements 








—————————————————— Sal 
| 


or parts but produce frequency readings from vibrat- 
ing, fixed reeds which are affected little by mechanical 
vibration. These meters are not affected by wave 
form, normal temperature change, or external magnetic 
fields. Accuracy runs to = 0.3 per cent and + 0.2 per 
cent for full- and half-cycle-increment models respec- 
tively. Standard units are made for 20 to 425 cycles 
but lower or higher ranges can be produced for special 
services. Meters can be supplied with either a sharp 
or a broad response as wanted. 
are as low as 


Power requirements 
14 watt on some models, average less 
than 2 while voltage runs from 8 up. Reeds can be 
arranged for vertical or horizontal operation. In the 
unit illustrated, the parts are as follows: 1. Case, 2. 
Base, 3. Dial, 4. Central mounting frame, 5. Spring 
steel indicating reeds, 6. Spring reed mounting bar, 7. 
Driving coil, 8. Permanent magnet, 9. Series resistor, 
10. Terminal studs. J-B-T Instruments Inc., New 
Haven, Conn. 


ADAPTABLE CHECK VALVE 


Can be put together into twelve combinations from 
one basic unit and choice of three types of end adaptors. 
Made trom 
aluminum al- 
loy and hav- 
ing a phenolic 
plastic poppet 
which seats at 
either end, the 
unit has 
weight advan- 





tages which 
make it par- 
ticularly specifiable for aircraft uses. Flow capacity is 
high and back pressure low. End adaptors fit flared 
tubing and male and female pipe threads—all stand- 
ard tubing sizes being covered. Tests show the possi- 
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Yew Materials, Equipment, 
Electrical and Mechanical Parts, Finishes 


bility of 50,000 reciprocations at temperatures varying | 
up to 275 deg. F. without breakdown or distortion, 
Vibration, acceleration, and varying pressures produce 
no operating difficulties. Air Force, AN, and Navy 
specifications are met. American Screw Products, Logs 
Angeles, Calif. 


SERIES-MULTIPLE TRANSFORMER 


Provides a means of operating a floodlight or search- 
light from a series lighting circuit. Designed to oper- 
ate a standard 115 
volt multiple light, 
the unit is pro- 
vided with its own 
inbuilt protective 
device which saves 
the job of mount- 
ing and wiring a 
separate unit. Gen- 
eral Electric Co., 
Schenectady, N. Y. 





AIRCRAFT IGNITION BOOSTERS 


Help in starting of engines at low magneto speeds. 
Coming in styles for both 12 and 24 volt, the units are 
rigged to work only at the 
. Start, then drop out of the 
circuit. One is used for 
each magneto. The booster 
coil has a housing of a spe- 
cial dielectric to prevent are- 
over and facilitate success- 
ful operation at tempera- 
tures ranging from minus 
70 to plus 200 deg. F, 
General Electric Co., Sche- 


nectady, N. Y. 





PRIORITY-FREE METAL FINISH 


Consists essentially of an alkali alumina. silicate and 
thus differs from all paints, lacquers, synthetic finishes, 
and porcelain enamels. After application by ordinary 
spray equipment or by dipping, the coating is cured— 
preferably in an indirect-fired, air circulating oven 
capable of 750 to 800 deg. F. and equipped with tem- 
perature controls. Thickness of the finish is between 
0.0005 and 0.0010 in. Ordinary cleaning methods are 
used in the preparation of the surfaces .. . alkal 
cleaner, acid pickling, and neutralizing. Iron castings 
should be sand blasted. Corrosion resistance of the 
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TYPICAL ELECTRONIC JOBS DONE 
BY RCA TUBES 


Communicating ¢ Heating * Dehydrating 
Measuring « Checking « Analyzing « Actuating 
Protecting * Testing * Detecting * Matching 
Controlling * Guiding ¢ Sorting * Magnifying 
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RCA TUBE 
PUBLICATIONS 


Following dre a few of the Tube 
publications available from RCA 
Commercial Engineering Sec- 
tion, 416 South Fifth St., Harri- 
son, N. J.: 


RCA TRANSMITTING (Power) 
TUBE GUIDE ...72 pages of data 
and circuits for popular RCA 
Power Tubes, U-H-F Acorn and 
Midget types, Gas-triodes, and 
Gas-tetrodes. Single copy, 35c. 


TT-100 TRANSMITTING AND 
SPECIAL-PURPOSE TUBES 
BULLETIN... Illustrated cata- 
logue information on RCA air- 
and water-cooled transmitting 
tubes, rectifiers, television tubes, 
voltage regulators, and special 
amplifiers.Singlecopy,nocharge. 


RCA PHOTOTUBE BOOKLET... 
Provides a clear understanding 
of theory, construction, and ops 
eration. Single copy, no charge. 


Rectifying * Counting * Transforming 
“Seeing” + “Feeling” 


INDUCTION 


...the electronic answer to many industrial problems 


High on the list of Electronic de- 
velopments that have seen tremendous 
expansion under impetus of war re- 
quirements is Induction Heating. 

This Electronic method has meant 
important savings in time and cost on 
jobs ranging from case hardening, an- 
nealing, riveting, and tin-plating, to 
food dehydration, plywood glueing 
and others. It has meant better heat con- 
trol and greater uniformity. It has meant 
simplified handling of materials to be 
treated—and much more. 

Here, as in other phases of 


RADIO CORPORATION OF AMERICA 


Electronic development, the radio 
tube is the “magic brain” of the process 
—and the fountainhead of modern tube 
development and production is RCA. 
Made in varied lines for almost any 
Electronic application, RCA tubes afford 
a broad engineering selection of types, 
each with a background of proved per- 
formance that assures long life, utmost 
dependability, and high efficiency. 
In the Electronics of the future, as in 
the Radio of today, RCA Tube engi- 
neering will continue to lead the 
way—all the way! 


RCA Victor Division, Camden, N, J. 


RCA RADIO-ELECTRONIC TUBES 


High-vacuum, gas, and vapor tubes « Voltage amplifiers « Low-power and medium- 
power tubes e« Cathode-ray tubes « Rectifiers « Voltage regulators « Relay tubes 








Just off the Press! 


IT’S VALUABLE 
IT’S INDISPENSABLE 
IT’S TIMELY 


So Send TODAY for Your Copy! 


Complete Information 
on Timing Motors 


FOR USE IN: 


Automatic Reset Timers 
—Time Delay Relays— 
Vacuum Tube Circuit— 
Controls, etc. 


Extensively used in Plate 
Circuit Time Delays for 
Communication Equip- 
ment. 


MANUFACTURING COMPANY 
* INCORPORATED * 





completed surface is such that it can withstand repetj. 
tions of the 200-hour salt spray and weatherometer 
tests. It can be heated to 1200 deg. I*. and quenched 
in cold water without harm. Six-hour immersions jp 
acetic, sulphuric, nitric, and hydrochloric acids of any 
concentrations have no effect either. It is also impervi- 
ous to cold concentrated caustic soda, ethyl alcohol 
toluene, ether, calcium chloride, ammonium hydroxide. 
and trisodium phosphate. Supplier suggests not ous 
saving of the critical materials forming ingredients of 
replaced finishes but also the possibility of specifying 
such materials as steel or iron in place of scarcer metals 
and then finishing the surfaces with this protective 
coating. Chicago Vitreous Enamel Product (Co, 
Cicero, Ill. 


ELECTRONIC RECORDER TUBE 


\ctivates photo paper to produce radio-transmitted 
facsimile prints at receiving points. Recorder tube, 
high in ae- 
tinic output, 
emits tou 
cussed - down 
shaft of light 
to impress in- 
put modula- 
tions as light 
onto sensi- 
tized paper, 
The tube is 
opaque except 
at a point 
where lenses 
act to bring 
light to a pin- 
point. Re- 
sponse to 
slight varia- 
tions in signal 
intensity © oc- 
curs in rela- 
tively large 
variations im 
light output. 
Svlvania Electric Products Inc., 500 Fifth Ave., New 


York, N. Y. 





CERAMIC THERMOCOUPLE TUBES 


Save nickel and chromium alloy normally used in low 
temperature ranges. Strength of these tubes is not as 





high as that of metal units but they are equally gas 
tight. Two sizes are supplied: one with 14-1. pipe 
threads and the other with 1 in. Either can be flange 
or screw mounted to supporting surface. However, 
ceramic tubes cannot replace alloy types: Where they 
are immersed in molten metals and certain molten salts, 
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New G-E Voltage Stabilizer 


Insensitive to Load Power Factor 





‘yplicall 


CAN BE USED wherever fine voltage regula- 
tion is a requisite to good operation. 


* Radio transmitters and testing equip- 
ment 


Photocell equipment and other elec- 
tronic-tube apparatus 


Motion-picture projectors and sound 
equipment 


Telephone apparatus 
X-ray machines 


Precision photographic equipment and 
photometers 


Color comparators 


Calibration of meters, instruments, 
relays 


+ + + + + H F 


Laboratory precision processes and 
testing equipment 


TO THE ELECTRONIC-DEVICE MANUFACTURER: 
For built-in applications it means better per- 
formance and greater salability of your 
products. 


TO THE ELECTRONIC-DEVICE USER: it means 
improved performance, greater reliability, 
longer life for your present equipment. 


TO RESEARCH LABORATORIES: Precision con- 


trol of laboratory processes—more accurate 
test results. 


ADDITIONAL INFORMATION 


Ask your G-E repre- 
sentative for a copy of 
GEA-3634 which ex- 
plains the unique cir- 
cuit of this stabilizer. 
Or write General Elec- 
tric, Section 403-39; 
Schenectady, N. Y. 





GENERAL @ ELECTRIC 
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Provides constant 
output voltage from 


EIU 





a variable input 





WIDE LIMITS FOR INPUT VOLTAGE—95 to 
130 volts—ample for all ordinary voltage 
conditions. 


CONSTANT OUTPUT VOLTAGE—For any 
fixed load, the output voltage will not vary 
more than +14 per cent. For any load 
that varies between full load and half load, 
and power factor between unity and 0.8 
lagging, the output voltage will not vary 
more than +14 per cent. For simultaneous 
variations in input voltage, load, and load 
power factor—with load between no load 
and full load, and load power factor between 
unity and 0.8 lagging—the output voltage 
will not vary more than +214 per cent. 


QUICK RESPONSE—Stabilizing action takes 


place in less than three cycles. 


LEADING INPUT POWER FACTOR—Approx- 


imately 20 per cent at no load, and 70 
per cent at full load. 


CURRENT-LIMITING FEATURE—On short 
circuit the output is limited to approxi- 
mately 130 per cent of full load—especially 
valuable for electronic-tube apparatus dur- 
ing the filament warming-up period. 


LOW HARMONIC CONTENT—Only about 6 


per cent at or near full load, unity power 
factor. Only slight variations in harmonic 
content result from variations in input voltage. 


SELF-PROTECTING— Will operate continu- 
ously throughout the range from open 
circuit to short circuit without damage. 


RATINGS — 50 va to 5000 va. 


















a 


Sf in| 


4 
ry) stk 
/ 
4 
ae 


oF :NJACITORS 


@ Whether it be the 10¢ paper tubular or the $100 
oil-filled high-voltage capacitor, regardless, each and 


every Aerovox capacitor is individually tested. That 


is a definite part of the Aerovox production routine. 


And you can be sure of that Aerovox capacitor when 


you put it to work. All of which is well worth remem- 


bering when you specify capacitors for any electrical, 


electronic, industrial or radio application. 


Send us your capacitance problem for engineering 


recommendations, specifications, quotations. 





AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. + SALes OFFICES IN ALL Principal Cities 
Export: 100 Varicx St.,N.Y.C. + Cable: ‘ARLAB’ + In Canada: AEROVOX CANADA LTD , HAMILTON, ONT 


Paper Capacitors of 
All Types 


Oil-Filled Capacitors 
Mica Capacitors 


Sulphur-Filled Ultra- 
High - Frequency 
Capacitors 


Silver-Mica Precision 
Capacitors 


Motor-Starting 
Capacitors 


Electrolytic Capaci- 
tors of all Types 


Etc., Etc. 


INDIVIDUALLY 
TESTED 





where objects may strike them, where unsupported 
length exceeds 36 in. vertically or 18 in. horizontally 
where they are withdrawn frequently. or where pres. 
sure is over 1 psi. Lengths of these tubes available 
are 12, 18, 24, 30, 36, 42, and 48 in. Leeds & Northrup, 
4908 Stenton Ave., Philadelphia, Pa. 


PORCELAIN SWITCH AND OUTLET BOXEs 


As alternates for steel these devices, while less strone 
; a) 
structurally, have an advantage in the matter of cor. 





rosion resistance. They are 
supplied in four inch square 
and wall switch types with 
ample numbers of knock- 
outs and also facilities for 





use of such standard acces- 
sories as fixture studs, hangers, side mounting brackets, 
and adjustable ears. They are also provided with bot- 
tom securing holes for use in surface mounting. M. B, 
Austin Co., 108 S. Desplaines St., Chicago, IIl. 


AIRCRAFT TIME-DELAY RELAY 


Comes in two sizes—O.3 and 0.4 sec. being the maxi- 
mum time delay drop-outs possible. \Working on a 
familiar principle, a single turn, 
low resistance copper jacket sur- 
rounds a section of the structure 
to delay the decay of flux in the 
magnetic circuit. Ambient tem- 
peratures for which the units 
were designed range from minus 
40 to plus 95 deg. C. They will 
withstand 95 per cent humidity 
at 75 deg. C. for 48 hr. and 
operate immediately after. Con- 
tacts are normally closed, double 
break, and of silver to carry 20 
amp. continuous at altitudes up 
to 40,000 ft. Operating coils can 
be supplied for 12 or 24 volt and contacts are designed 
to be chatter-free in either position with 1 -in. ampli- 
tude vibration in any direction and from 5 to 55 cps. 
Also 10 G. acceleration can be withstood in any direc- 
tion. General Electric Co., Schenectady, N. Y. 





PLASTIC MICA SUBSTITUTE 


Has a melting point around 300 deg. F. Its dielectric 
strength is comparable to that of the natural product 
and it is usable in the same production equipment— 
being in general easier to work with and more effec- 
tive, since less waste is experienced. One of the short- 
comings of mica is its brittleness and this plastic has 
However, special techniques have 
One lb. of the new 


the same tendency. 
been developed to overcome this. 
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MOTORIZED HELICAL REDUCER 
Horizontal drive—made in 13 sizes in 


—— D.O.JAMES ac a : 
MOTORIZED | Vee 
SPEED REDUCERS 


SAVE ESSENTIAL AND 
VALUABLE SPACE 


War time requirements make the D.O.James 
Motorized Reducers a very important Must in 
solving and meeting the power-saving needs 
of modern industry. Their accessibility and 
compactness make them most desirable when 
floor space is limited. Their soundness of design 
and manufacture insures maximum efficiency 
with minimum maintenance. 


D.O.JAMES MANUFACTURING CO. 
1140 W. Monroe Street Chicago, U. S. A. 


MOTORIZED HELICAL REDUCER 
Vertical drive—made in 13 sizes 
in ratios of 11/4 to 91/2:1 and from 
¥% to 50 horsepower. 


MOTORIZED 
PLANETARY 
REDUCER 


Vertical drive — 
made in 35 sizes in 
ratios of 10 to 
1200:1 and from 
¥% to 75 _ horse- 
power. 









MOTORIZED WORM GEAR 
REDUCER 
Horizontal drive—made in 11 
sizes in ratios of 6 to 80:1 
and from to 50 horsepower. 























Established 1888 















MOTORIZED 









PLANETARY MOTORIZED WORM a 
REDUCER GEAR REDUCER 

Horizontal drive, Vertical drive — 
made in 35 sizes in made in 11 sizes in 
ratios of 10 to ratios of 6 to 80:1 
1200:1 and from and from Yg to 50 
¥% to 75 horse- horsepower. 
power. s 

FOR 55 YEARS MAKERS OF EVERY TYPE OF GEAR AND GEAR REDUCER 
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DELIVERIES FOR YOU... 
INSTEAD OF TO YOU... 


@ Although everything we make today goes to war, 
it is going to work for you just as surely as though 
we could deliver it for your own use in your own 
plant. For today all of America is in business for 
Victory, and whatever helps the war effort helps 
us all. 7 + + Right now “Connecticut equipment is 
hard at work all around the globe — precision elec- 
trical products, different in detail, but not in basic 
design, from the ones you'll be using after victory. 
7 ¢ ¢ Once this war is won, and present military 
secrets become open knowledge, you'll know about 
“Connecticut” products from your partners, the boys 
who are using them today. Chances are you'll be 
using many electrical devices, born of this war, to 
speed and control peacetime production. We hope 
to continue working with you then. 


CONNECTICUT TELEPHONE & ELECTRIC DIVISION 





NOUSTRIES 


MERIDEN, CONNECTICUT 





© 1943 Great American Industries, Inc., Meriden, Conn. 
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material replaces between 10 and 15 Ib. of natura} 
mica. General Aniline & Film Corp., 247 Park Aye 


New York, N. Y. 
EGGSHELL PRODUCT FINISH 


Can be varied in texture by changes in spray gun aq. 
justment and spraying technic. Generally recommended 
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to be used over a prime coat for full protection, the 
paint can be used directly on bare metal with a suc- 
cessful pattern. Suggested points of specification are 
on military radio equipment, instrument panels, fire 
control and listening devices, and essential civil prod- 
ucts requiring rough finish. Shown in the illustration 
are two panels, both of which were obtained from the 
same mix by variations in gun setting and application 
method. Egyptian Lacquer Mfg. Co., 1270 Sixth 
Ave., New York, N. Y. 


FLOW DETECTING SWITCH 


Guards such devices as ignitron tubes which depend 
for sustained operation on a supply of cooling water. 
Actuation of the 
switch is caused 
when water | stops 
flowing through a 
piece of high resist- 
ance, stainless steel 
tubing which short- 
circuits the one turn 
secondary of a 100- 
watt transformer. 
Switch itself is a 
normally closed 
two-pole thermosta- 
tic unit with or 
without enclosing steel cabinet as desired and requiring a 
mounting space of 7 by 9 by 5 in. Switch parts are 
easy to replace. Two capacities are supplied: one for 
1%4 and the other 3%4 gpm. on 25 or 50/60 cycle, 
220/440 volt. For other voltages an autotransformer 
is used. Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 





SYNTHETIC INSULATED WIRE 


Stands the gaff of heat, fire, and attack by acids, alka- 
lis, oil, grease and water. Insulation, which will not 
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INTERNAL TYPE 
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aldes Truarc presents a significant advance in retaining rings. 
It spreads or contracts without distortion; always retaining its perfectly fitting circular contour. 
For thrust-load fixing, and shaft and housing applications, Waldes Truare provides 
distinct advantages over nuts and bolts or wedges and washers . . . it reduces dimension 
and weight .. . saves material . . . cuts manufacturing time . . . simplifies assembly and 


dis-assembly. On request, we will gladly furnish samples and full data for your tests. 


eh 
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WALDES KOH-I-NOOR:-INC. 
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Ask ALDEN About 
Small Lots of Quality 
WIRE 


In spite of today’s demands on production, the Alden 
Products Company will run comparatively small lots of 
wire (5M ft. and up) to meet your color and insulation 
requirements. 


Insulations immediately available not using rubber are 
celanese, butyrate and cotton serving. Overbraid can be 
glass, rayon or cotton, lacquered with as many coats as 
required. Metal overbraid supplied when shielding is 
needed. 


Whenever desired, wire can be furnished cut to specified 
lengths with ends stripped and tinned ready for connec- 
tion, Wires may be assembled into harnesses of any 
description—laced or over-all braided, with leads colored 
or. marked for identification purposes. They may be 
furnished complete with Alden or any other make of plugs 
or connectors attached. 


Let Alden take care of vour quality wire problems. 
Just write, phone or wire Depariment ©. 


[ALDEN PRODUCTS CO. INC. 


| 117 NORTH MAIN ST. BROCKTON, MASS. 
t 
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crack nor flake, is free stripping; produced in bright, 
scuff-proof black, white, red, blue, yellow, and green: 
and possessed of a smooth, slick surface which faejfj- 
tates pulling. Insulation is tough—having high tensile 
strength—and long aging—not oxidizing with exposure 
to sunlight and air. Its heat resistance equals that of 
Type RP, performance grade, and it will not support 
combustion. Wire sizes run from 20 gage to 500,000 
circular mils. Suggested points of specification include 
sunlit and outdoor locations ; switchboard and apparatus 
types of jobs where oil resistance is helpful; in products 
going into oil fields, refineries, chemical plants, paper 
mills, tanneries, acid treating plants and any places 
where corrosive fumes are present; for s-gnal and 
control circuits and low voltage power wiring in prod- 
ucts like machine tools. Walker Brothers, Consho- 
hoeken, Pa. 


BONDING JUMPER DISCONNECT 


Pulls out at 15 Ib. tension. Designed to meet spe- 
cifications covering bonding connections for such re- 





movable parts of airplanes as gas tanks, seats, cowlings, 
landing gear, and wiring assemblies, the devices are 
particularly useful for automatic disconnecting of 
auxiliary fuel tanks, which are jettisoned when empty, 
and of emergency doors and exits, which are planned 
to be kicked open in haste. Thomas & Betts Co., Eliza- 


beth, N. J. 


SUB-PANEL TERMINAL BLOCKS 


Can be supplied with any number of terminals desired. 
Clearances and leakage distances of the units are such 





as to permit use with circuits carrying up to 300 volt, 
20 amp. Center distance of No. 8 screws used in wite 
and cable attachment is 4 in. Backing strip is metal 
and individual feed-through units are plastic. Mount 
ing holes are for No. 8 screws. Curtis Development & 
Mfg. Co., 1 N. Crawford Ave., Chicago, Il. 


PLASTIC FOR LARGE PARTS 


Is molded with light pressures of as little as one pst 
Developed with an amyl alcohol base, the line of ma- 
terials promises to permit molding of large structural 
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SCOVILL CAN LICK YOUR 
TVA Cee 
LESS MONEY- METALS - MOTIONS 


“Know how” proof #10...more each month 


“ 

| how”’ is a phrase so common nowadays as to 
be often treated with undeserved contempt. Yet it will 
always remain the essential element in first-class 
fastenings at fair prices. Without it men are merely 
hands, machines simply metal, and laboratory controls 
wasted motions. 


Scovill has ‘‘know how’”’ born of 141 years of experience 
in metal-working, enough to give it the edge over all in 
standard and special fastenings. We do not ask you to 
take our word for it—the problems we have solved 
tell their own story. 


lo the Reader: 


For example: the electrical part illustrated (a necessity 
in both war and peace) was made from flat wire (gilding 
metal) by a single cold forging operation plus clipping. 
Just another of many instances where Scovill “‘know 
how”’ meant minimum money—metals—motions. 


We want to help you on your war production and post- 
war fastenings needs. Each office listed below has a 
Fastenings Expert at your call. He’ll give you a 
prompt, frank answer as to when and where our 
part in the War Effort will let us serve you. It will 
pay you to give Scovill first call. 


Please pass this on wherever it can be of service. Thanks! 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


WATERVILLE, CONN. 


SCREW 
PRODUCTS 


DIVISION 


4 Aaa 
son) s TEL. WaterRBURY 3-3151 





NEW YORK, Chrysler Building - DETROIT, 6432 Cass Avenue - CHICAGO, 1229 W. Washington Boulevard - PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. . SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES, 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 





JUNE 1943 








































Typical small parts produced ments. All types of materials. 
on Goat drawing presses for GOAT specializes in the pro- 
materials from .005” to about duction of stamped, drawn 
1/16” thick, maximum draw — and formed metal parts rang- 
approx. 4” and blank diameter ing from .002” to 1/16” 
8”. For items running 50,000 metal thickness using all type 
to 500,000 total require- metals and alloys. 


INQUIRIES INVITED 


LTA IEA LL OAD 


Division Of THE FRED GOAT CO., INC. 
Machinery Specialists since 1893 
320 DEAN STREET, BROOKLYN, N. Y. 
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..-than Electro- 
Magnets for 


anny »« « eats 


With many years of experience in this branch of electronics, 
we can bring to your problems two services: 


1... help in designing the best type of permanent magnet 
for your particular instrument or equipment. 


2... manufacturing facilities with modern skilled craftsmen. 


In this connection, we suggest you study the merits of ALNICO 
and NIPERMAG, two superior permanent magnet metals. 


CINAUDAGRAPH CORPORATION 
STAMFORD, CONNECTICUT o-ce-s 





shapes for aircraft and similar construction. In lami- 


nated sections the plastic parts have high tensile 
strength. Pittsburgh Plate Glass Co., Pittsburgh, Pa. 


4 POINT MULTIPLE SWITCH 


Unit consists of four 4-position switches in one, all 


functioning simultaneously. 





Applicable, for example, 


to a 4 engine air- 
plane where four 
temperature read- 
ings are wanted 
on each engine, 
This switch will 
change all indi- 
cators at once 
keeping compar- 
able readings 
showing at all 
times. Case is the 
standard 3 in. size. 
Unit has been 
furnished with the 


switching mechanism remote from the indicating dial 


and handle, connection being made with a flexible shaft, 
where space immediately behind the panel is liinited. 
lewis Engineering Co., Naugatuck, Conn. 


PLATE SUPPLY TRANSFORMER 


Intended for transmitter service for direct current rec- 


tifier systems, this armored insulation high voltage 





plate supply trans- 
former is rated at 3300 
volt, 1.8 amp. sec- 
ondary. Sturdily con- 
structed — throughout, 
but with special em- 
phasis placed on the 
adaptation of its insu- 
lation, it is especially 
suitable for continuous 
service of radio trans- 


mission. Acme Electric & Mig. Co., Cuba, N. Y. 


REDUCED-SIZE CAPACITORS 


Bring advantages in compactness to radio, sound, and 
other electronic equipment. 


yy by /16 by Yan 





in. with capacitance up to 0.01 mfd. and a rating ol 


120 de. working voltage. 


Hermetical sealing of the 


units makes possible their satisfactory operation under 


highly humid and other adverse atmospheric condi- 
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The pressure-molded ceramic that can be ... CORED... 





3 


| 


Even highly complicated parts can be pro- 
duced from PRESTITE with a speed and 


uniformity that solves many wartime produc- 


tion problems. Batteries of special presses can 
mold PRESTITE parts to exact specifications 
in a single operation ... at rates as high as 
4000 per week for parts measuring 50 to 100 
cubic inches. Smaller parts can be produced 
even faster. 

In addition to mass-output, PRESTITE 
offers other important benefits that qualify it 
as a permanent replacement for many critical 
materials. For example: PRESTITE rivals 
alloy steel in compressive strength...is as 
light as aluminum... isn’t fazed by heat up 


to 800°C. ... is impervious to moisture and 


PLANTS IN 25 CITIES... 


NDANT REPLACEMENT FOR_ CRITICAL MATERIALS 


os 


= "molds ... 


esate — 


STITE being 


modern 


Pwith multi-cavi- 


stepping 


= up production 200%. 


"ew pressure-molded 


MASS-PRODUCED! 


chemicals except hydrofluoric acid... and 
can be cored for intricate internal cavities. 

In an increasing variety of products includ- 
ing communications insulators, thread guides, 
valve seats for high-speed pumps, bus sup- 
ports, brackets, etc., PRESTITE is proving 
a logical—and permanent—replacement. 

If these qualities and applications suggest 
an answer to your product problem, we’ll be 
glad to work with you in solving it. 

* 7 7 


GET THE FACTS ABOUT PRESTITE. New PRESTITE Book 
shows applications in many fields... presents technical 
working data for designers... design suggestions and 
limitations ...charts and test results. Write for B-3121. 
Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., Dept. 7-N. J-05139 


OFFICES EVERYWHERE 


Westinghouse 7 
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JOINED TO METAL . 


MOLDED to close tolerances... designed with MET 
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CHACE ALLOY 07 





forlow Heat 
Transfer Applications 


use CHACE 
ALLOY 


Noa. 772 


In the illustration above is shown a 
simple test that compares the heat transfer 
of Chace No. 772 Alloy with some common 
metals. One end of each rod was submerged 
in boiling water and temperatures read at 
exposed end with a room temperature of 
80° F. Note that the increase of tempera- 
ture over room temperature of the exposed 
end, of the copper rod, for example, was 
approximately five times that of Chace No. 
772 Alloy rod. The drop in temperature in 
the copper rod was less than 10% as com- 
pared to a drop of over 50% in the Chace 
No. 772 Alloy rod. 

The thermal conductivity constant (cal./ 
sec./em*/°C/em) of 0.02 is far below the 
value of ordinary metals or alloys, and thus 
makes Chace No. 772 Alloy ideal for low 
heat transfer applications. Bulletin A-942, 
giving detailed information on the physical 
properties of Chace Manganese Alloy No. 


rr 


772, sent on request. 


wu CHACE co 


Thermostatic Bimetals and SO ial Alloys 
1608 BEARD AVE + DETROIT, MICH. 
























tions. Immersion and other tests have been passed to 
satisfy rigid Government requirements. Micamold 
Radio Corp., 1087 Flushing Ave., Brooklyn, N. Y, 


CONTROL-MOTOR POSITIONER 


Serves aircraft specification points by remote position- 
ing of control motors. Air valves, cowling flaps, trim 





tabs and other such 
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means. Unit itself is 
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. ee |} with a floating posi- 





tion, and rating of 0.5 
amp. at 28 volt noninductive. Styles are supplied for 
both 12 and 24 volt service in cases 246 by 1% by 
1%. in. Units weigh only 6 oz. Sensitivity : 0.1 volt, 
0.002 amp. and 0.2 volt, 0.001 amp. Arc suppressors 
can be supplied for inductive load jobs. Barber-Colman 


Co., Rockford, Ill. 


NO-GLARE INDICATOR LIGHT 


Utilizes shatterproof plastic cap and works entirely by 
fluorescence from normal ultra-violet sources and by 
reflected light. 
Energy required 
is only % instead 
of the 4% watt 
normally — used 
by a signal of 
this type, yet 
visibility even in 
“BUTTERFLY” VANES “BUTTERFLY” VANES the brightest 

no Sicha INDICATING sunlight exceeds 
that of usual 
transmitted light 
indicators. There 
is no glare. When not indicating, the unit has a black 
spot but when actuated, butterfly vanes are opened by 
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EVERYTHING YOU NEED 
in DIAL INDICATORS 


UNIVERSAL 
TEST 
INDICATORS 












“we 


REGULAR 
A.G.D. STANDARD 
DIAL INDICATORS 


PERPENDICULAR 3: ANY GRADUATION 
ACTION TYPES ue/ FEDERAL PRODUCTS 
CORPORATION 


1144 Eddy Street, Providence, R. I, 
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PRECISION MEASURING (INSTRUMENTS 
ork - Philadelphia « Pittsburgh - Rochester - San Francisco * St, Louis - Toledo - Toronte « Windsor 





Faster way to strip paint 
from motor housings safely 


If you are repairing or reconditioning motors, controllers 
or other electrical equipment, you are probably faced 
with the problem of stripping paint from housings and 
other parts. To save time and expedite work, do this 


job the FASTER, more effective, EASIER Oakite way 





Simply immerse units in tank charged with solu- 
tion of Oakite Stripper M-3. Then rinse. 
You'll immediately note that ALL dirt, oil, 
grease and paint have been THOROUGHLY 
removed. On housings or other parts too large 
for tank immersion, your best bet is to use the 
Oakite steam cleaning and stripping method. 


Oakite degreasing and stripping materials are fast- 
working, thorough safe and easy to use... provide 
the results you want! On this and other electrical repair 
department cleaning work, write today for FULL 
information. FREE 


OAKITE PRODUCTS, INC., 18H Thames Street, NEW YORK, N. Y. 


Technical Service Representatives in All Principal Cities of the United States and Canada 


Wea a wine 


Vick FOR EVERY CLEANING REQUIREMENT 


OAKITE ¥ 


MATERIALS METH 








a solenoid to reveal red, amber, green, or white syr- 
faces as selected. Lights have undergone tests of as 
many as 450,000 troublefree operations, they are inter- 
changeable with present types of indicators, and their 
strength is in excess of even the most rigidly supported 
filament-operating lights. Littelfuse Inc., 4757 Ravens. 
wood Ave., Chicago, II. 


CONVERTIBLE IGNITION SWITCH 


Can be changed from locking to non-locking type and 
vice versa without the need for special tools and usually 
without removal from. the 
panel. Specially designed 
for vehicular use, it has 
been approved by Ordnance 
engineers for specification 
on Army trucks and motor- 
ized transport equipment, 
There is a larger size avail- 





able, of similar design and 
with larger current carry- 
ing capacity for specifica- 
tion on tanks. Both have 
design for long life and low 
contact resistance so that 
full voltage may be main- 
tained in ignition system primary circuit. United Spe- 
cialties Co., Holmesburg, Philadelphia, Pa. 





CAN BOND SYNTHETIC TO STEEL 


To form linings for special corrosion resistant equip- 
ment. Due to the development of a new method of 
creating a bond between its synthetic elastomer and 
other materials, the company can offer linings for tanks 
and process equipment with the rubber-like lining 
bonded directly to the steel, wood, or concrete struc- 
tural backing. By this method, fabric backings, previ- 
ously used, are no longer necessary and the material 
can be applied in thicker, more resilient and damage- 
resistant sheets. For use with chromic and nitric acids, 
synthetic linings are particularly advantageous since 
those corrosives attack natural rubber. B. F. Goodrich 
Co., Akron, Ohio. 


PLASTIC-SEALED SWITCHES 


Have contacts protected against contamination by dirt, 
dust, and oil. Designed to forestall the most common 





form of switch failure, these devices are particularly 
specifiable for combat vehicles which undergo climati¢ 
vicissitudes. Operating characteristics are: SP, ST 
with double break contacts either normally open of 
normally closed; rating of 50 amp. non-inductive at 12 
and 24 volt de. and 110 ac.; 1% to 3% Ib. operating 


ELECTRICAL MANUFACTURING 


fe sur- 
Of as 
‘ inter- 
1 their 
ported 
avens- 


pe and 
usually 
m_ the 
esigned 
it has 
‘dnance 
fication 
motor- 
ipment, 
e avail- 
gn and 
carry- 
ecifica- 
h have 
ind low 
so. that 
» main- 
ed Spe- 


equip- 
thod of 
ier and 
wr tanks 

lining 
e struc- 
, previ- 
material 
lamage- 
ic acids, 
iS since 
roodrich 


by dirt, 
common 


ticularly 
climatic 
SP, ST 
open or 
ive at 12 
yperating 


"TURING 


me mata en 


AUTO-LITE Tae st 


Patrolling high above the battle area, the 
voices of our observers still echo clearly in 
the earphones at Headquarters, reporting 
enemy strength and movement. This highly 
sensitive radio equipment must not fail, for 
information often decides the tide of battle. 

Auto-Lite is in quantity production on 
various types of wire used in equipment for 


PORT HURON, MICH. 


THE ELECTRIC AUTO-LITE COMPANY 


our armed forces. Today, in addition to 
Magnet Wire, hook-up and lead-in wire of 
conventional types, Auto-Lite also produces 
Formvar Magnet Wire, Butyrate Tape and 
Plastic insulated hook-up and lead-in wires 
adaptable for all types of electrical equipment. 

Feel free to write us, whatever your prob- 
lem. It will have our prompt attention. 


SARNIA, ONTARIO 


Wire Division 


IN ITS 26 GREAT MANUFACTURING DIVISIONS, AUTO-LITE IS PRODUCING A LONG LIST OF ITEMS FOR AMERICA’S ARMED FORCES ON LAND, SEA AND IN THE AIR 
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Beryllium Copper for Springs 


Relatively new, this material is just what the Doctor 
ordered for certain specialized spring applications. 
Able to store up nearly as much energy as an 
equal amount of steel, it possesses good electrical 
conductivity and resistance to corrosion. We know 
how to form and heat treat Beryllium Copper to 
bring out its best qualities. 


Write, wire or better still . . . phone us. 


AMERICAN SPRING 
0 HOLLY inc. nowy, menican 








pressure; plunger travel differential of 0.006 to 0,012 
in.: overtravel of 0.050 to 0.070 in. at max. pressure: 
resistance to 10G. in both horizontal or vertical diree- 
tions; weight of 5 0z.; dimensions of 11% by 115, 
by 11%» in. Allied Control Co., 2 East End Ave, 
New York, N. Y. 


GREASEPROOF WRAPPING PAPER 


Meets the greaseproof requirements of the Army Ord- 
nance Dept. for wrapping rust-preventive-treated metal 





parts and combines high puncture resistance with mini- 
mum bulk and a limp, dead-folding quality which 
makes it particularly useful in the wrapping of irregu- 
lar shaped objects. . Ability to form and stretch around 
corners is imparted by its crepe conformation. Resilient 
qualities have been planned into the wrapping to as- 
sure long life, the possibility of frequent reuse, and 
ease of inspection of the protected part without dam- 
age to the protective paper. Dennison Mfg. Co., Fram- 
ingham, Mass. 


FIVE-POUND AIRPLANE MAGNETO 


Fulfills requirements of moderate sized engines for 
trainer planes. In spite of the light weight, the unit has 





high electrical output, mechanical strength, and effi- 
ciency. It has both good performance at cranking 
speeds and full power at high altitude. The unit ts of 
the rotating magnet type with a die-cast, aluminum, sit- 
gle unit housing in which accessibility to all parts for 
servicing, repair, and replacement is easy. Models can 
be supplied with impulse couplings—spring mecha- 
nisms at the drive end which facilitate starting by turn- 
ing the magneto shaft much faster than the cranking 
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RESISTOR RESEARCH for Today and Tomorrow 


Keeping in step—or a little ahead — with 
developments of electronic applications for 
Industry, Research and Communications is 
the day-by-day job of IRC’s Engineering 
And while we'd like 
to tell you the complete and dramatic story 


and Executive staffs... 


of essential equipment in which our spe- 
cially engineered components are playing 
vital roles today, this information must re- 
main a military secret. 

But you may be certain that as the results 
of IRC’s wide-ranging research are brought 
from the files they will be found applicable 
and pertinent to the many challenging de- 
mands for new resistance units. 








INQUIRIES INVITED 
If you are up against a problem involving 
resistances, please feel free to call upon us 
for assistance. Because IRC makes more 
resistors of more types, ia more shapes, for 
more applications than any other manufac- 
turer in the world, you can depend upon 
receiving unbiased engineering counsel. 
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INTERNATIONAL RESISTANCE COMPANY 


405 N. BROAD STREET- PHILADELPHIA 
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Electrical 


= Wiring Jobs 


IDEAL “Thermo-Grip" Pliers permit 
workman to hold the parts to be soldered 
firmly together, leaving other hand free to 
handle solder. 


[DAG “THERMO-GRIP’’ 
ELECTRIC SOLDERING TOOLS 


The resistance heating principle of IDEAL 
“Thermo-Grip” Soldering Tools causes the part 
touched to come to a high temperature almost instantly. 
Steps up production speed. Fully effective for the new 
higher-melting point solders. Safer, no open flame 
hazard. IDEAL “‘Thermo-Grips” are not just ordinary 
soldering irons—but a wide selection of special solder- 
ing tools, each designed for a special job. 


COMPLETE LINE OF SOLDERING TOOLS 


oa : om Ce y 
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ye) WIRE STRIPPERS 


This IDEAL Rotary Wire Stripper, driven by a power- 
ful motor, is unequalled for rapid production stripping; 
quickly removes cotton, silk or rubber insulation from 
fine stranded or solid wire without cutting, scraping or 
nicking wire. 

Strips wire up to !% in. diameter, stranded or solid, 
clockwise or counter-clockwise. Blades are made of 
finest tool steel. 


COMPLETE LINE OF WIRE STRIPPERS AVAILABLE 
PROMPT SHIPMENT 


Write for Detailed Literature 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue Tt le Me tett 
OFFICES IN ALL PRINCIPAL CITIES 






IN CANADA: IRVING SMITH LTD., MONTREAL, QUEBEC 


| ferent types. 






speed and at the same time retarding the spark. Cop. 
densation and corrosion are prevented by the veng- 
lating arrangement and the entire magneto is radig 
shielded. Mounting is by base—either two-bolt, SAR 
aircraft flange or two-bolt, commercial, vertical flange. 
Thomas A. Edison Inc., West Orange, N. J. 


COOLANT PUMPS 


Are available in several sizes and types to fill out blanks 
in previous line. New sizes are 34 and 1 in. side mount. 
ing, 144 in. side mounting for 
low submergence, and 1% jn, 
horizontal. Suggested points 
of specification are on lathes. 
drills, automatics, cut-off ma- 
grinders, evaporative 
condensers, air conditioning 
units, and Pump 
shown in the accompanying jl- 
lustration is the side mounting 
type. Complete line covers 
pumps ranging in capacity from 
5 to 150 gpm. for heads up to 
125 feet. Ingersoll Rand Co,, 
11 Broadway, New York, 
N. Y. 


chines, 


washers. 





INTERCHANGEABLE-TO-FRAME MOTORS 


Have same basic shell—only end bells change with dif- 
Time, trouble, and expense are saved 


1 





in all cases where a special kind of motor must be sup- 
plied with a product, engineer-designed for a different 
type. Ball bearing motors in this new line are pro- 
vided with double-row, large-grease-reservoir bearings 
and seals designed to retain lubricant and exclude dirt 
effectively. Special efforts have been made to handle 
motor insulation in such a way that the most efficient 
materials are used in the best design to obviate break- 
down. From a vibration point of view, three grades of 
motors are supplied : static balance, commercial dynamic 
balance, and special dynamic balance. In the illustration 
the motors are (1. to r.), polyphase, de., and repulsion- 
induction. Note characteristic differences in end-bells 
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Once again G-E brings you another im- 
proved starter that will help you provide 
better, more economical and more satisfac- 
tory fluorescent lighting. 

Outstanding selling feature of the 
“Watch Dog” is its unusually long life. It 
gives an average of 25,000 hours of service 
— which is a life equivalent to that of ten 
40-watt lamps.* 

And equally vital is the fact that the 
“Watch Dog” is a precision lamp starter 
and precision lamp stopper. 

It quickly ends the blinking of a dead 


lamp and helps prolong ballast life by 
cutting off the flow of current. Its precision 
starting saves the emission material essen- 
tial to long lamp life. 


Write now for com- 
plete details to Section 
Q631-12, Appliance 
and Merchandise Dept., 
General Electric Co., 
Bridgeport, Conn. 


*Under specified test con- 
ditions the ‘‘Watch Dog’ 
has outlasted an average 
of ten 40-watt lamps. 
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at right. Covers at shaft ends have been added to made 
them drip- and splash-proof. Robbins & Myers Ine, 
Springfield, Ohio. 


4) HIGH-CAPACITY COOLANT STRAINERS 


Protect finished products from damage by recirculated 
metallic particles. Of two models, one has particular 
qualifications for 
grinder work, It 
| has three ele. 

ments held to- 

gether by thumb 

nuts for easy 

and simultane. 
ous replacement, 
Installed in the 
" sump tank ahead 
of the circulating pump it not only protects the ground 
parts against scoring and similar harm but also guards 
the pump from lint and chips. For specification points 





with small space, a single unit is supplied. One or 
more of these can be designed into various positions 
where space allows. Single units in different. sizes 
have flow capacities from 5 to 20 gpm. while the triple 
stvles cover a performance of 15 to 60 gpm. Metal 
Textile Corp., Orange, N. J. 


IMMERSION-PROOF SWITCH 


With four circuit control, rates 20 amp. at 600 volt ac. 
Used as a control, instrument, or transfer switch, the 
device closes a 
circuit by a 
turn to the 
left and an- 
other to the 
right, opens 
a third by a 
pushanda 
fourth by a 
pull. Releas- 
ing the handle 
allows a re- 
turn to normal 
conditions. In 
the handle is 
an arrange- 
ment which 





permits lock- 
ing in either 
the normal or pushed-in position. Delta-Star Electric 
Co., Chieago, Hl. 


CERAMIC INSULATING MATERIAL 


Suitable for general specification within military, naval, 
electronic, industrial and scientific products, a fe 
cently developed ceramic insulating material offers 
light weight and excellent, sustained, dielectric loss 
values. Available in sheet form or molded to speciti- 
cation, the glass-bound-mica insulating material will 
pass or dissipate negligible electrical energy, according 
to the manufacturer, through the entire range ot Ife 
quencies. Electronic Mechanics Inc., 70 Clifton Boule- 
vard, Clifton, N. J. 
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Single contact 


Single contact Single contact 


connector angle plug junction 


plug 





A COMPLETE LINE OF LOW-LOSS CONNECTORS FOR SOLID 





THE COMPLETE LINE — ULTRA-HIGH FREQUENCY CONNECTORS AND CABLES 


adapter connector 





Single contact Twin contact - 
chassis connector 









junction 





receptacle plug adapter connector receptacle 


~ DIELECTRIC COAX AND TWINAX CABLES 
(To ARMY and NAVY Specifications) 


. Strip insulation as per diagram. 
. Unscrew coupling ring and _ slip 


over outer sheath of cable. 


. Insert conductor into hole in contact 


(B) and twist insulation into taper- 
threaded sleeve (C) until shielding 
passes solder holes (D) in sleeve. 


. Solder conductor to tip of contact, 


making sure no surplus solder ex- 
tends beyond the diameter of the 
pin; (otherwise good contact with 
socket contact will not be made). 


. Solder shielding to connector by 


flowing solder into holes (D) after 
fluxing with non-corrosive flux. 


- Screw coupling ring in place. 


UNIFIED ENGINEERING—Connectors and Cables 


Approved by the Army and the Navy for use on 
standard coax and twinax cables. . . . Water-proof, small 
in size, rugged....Easy to assemble anywhere with 
ordinary tools. . . . Electrical discontinuity is sufficiently 
small to permit operation at ultra-high frequencies and 
constant characteristics are maintained. ... Cables are 
connected to the plug only—there is but one type of 
assembly operation for each size of cable. 


Available now five types 
for three cable sizes: 

Solid Dielectric Coax Cables— 

410” O. D.—290” Dielectric 
Solid Dielectric Twinax Cable— 

410” O. D.—290” Dielectric 
Solid Dielectric Twinax Cable— 

630” O. D.—475” Dielectric 


Write for information on these Cables and Connectors. 
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IN CANADA— AMPHENOL LIMITED @ TORONTO 


JUNE 1943 


Twin contact Twin contact 


HORSE- 


That the engineer-designer may be well- 
informed in regard to those types, forms and 
sizes of electric motors which he may specify 
for integration within his wartime product, 
ELECTRICAL MANUFACTURING offers this 
tabulation of the motor offerings of its adver- 























tisers. Revised frequently, this two-way table 
permits rapid reference to either motors of 
manufacturers. 

To use, merely select the basic character of 
the performance desired (from the various 
classifications and sub-classifications ) with due 
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realities of the to-be-available 
supply (as covered primarily by the 
ABYC, iron E key letters). Relate all other 
desired features and the makers who supply 
such components can instantly be identified. 
Specifiers should have a working knowledge 


regard for the 
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of applicable WPB restrictions upon both 
motors and controls; see “Standard Motors 
and Controls Will Take Stepped-Up Loadings”’ 
(Elec. Mfg. Nov. 1942, p. 40) and “Motor 
Starters For The Wartime Product” (March 
1943, p. 8 
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HARPER 
BOLTS 
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‘‘Harper Bolts don't 
rust. They’re tough 
and they'll make 
this pump lasta 
lot longer.’’ 


Yes... the non-fer- 
rous and stainless fas- 
tenings made by Harper 
are adding extra tough- 
ness and extra service-life to vital parts of ships, tanks, 
jeeps, planes and other war equipment. Also in hundreds 
of war production jobs they are preventing failures of 
vital equipment and keeping production rolling. They 
have high tensile strength ;they resist rust, corrosion, 
many acids and alkalies and other tough conditions. 


4320 STOCK ITEMS... of bolts, nuts, screws, 


washers, rivets and accessories in the non-ferrous and 
stainless alloys. 


WRITE FOR CATALOG ... and reference book 
80 pages—4 colors—-193 illustrations—numerous tables 
and other data. Free when requested on a company 
letterhead. 


THE H. M. HARPER COMPANY 


2609 Fletcher Street, Chicago 
EASTERN BRANCH: 45 West Broadway, New York City 
Offices in principal cities 


EVERLASTING FASTENINGS 
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MOTOR BRUSHES 





Continued from p. 104 


able heat treatment of commutators and slip rings, is q 
combination of mechanical and electrical actions cop. 
sisting of abrasion, burning, and the equivalent of 
electrolytic conditions. In this connection, a brush with 
so-called abrasive qualities has a cleaning rather than 
a grinding action on the commutator surface, the actual 
mechanical wear being exceedingly small. Abrasiye 
brushes are generally used with commutators having 
flush mica unless the mica is of the soft amber kind, 
There is no general connection between hardness and 
abrasiveness in brushes, some soft brushes containing 
ash being more abrasive than the hard ones. 
Mechanical wear on the commutator is due to frie 
tion and abrasive particles which find their way to the 
active brush faces. Small flakes broken from mi¢g 
fins (thin edges of mica along the sides of the slots) 
on a commutator tend to become imbedded in the 
brush face and, since they are abrasive, they loosen 
particles of copper to be picked up by the brush faces, 
disturb the commutator film, and cause bad_ sparking, 
perhaps burning. [Excessive dusting and excessive wear 
of metal-graphite brushes are apt to break down the 
commutator film and cause commutator threading or 
streaked wear. Shivering vibration causes an excessive 
wear on brushes, pressure fingers, and on brushholders, 

Flat spots on the commutator usually result from 
some faulty condition which has not been corrected as 
well as from mechanical causes, as unequal angular 
velocity on a generator driven by a_ reciprocating 
engine, an eccentric commutator or unbalanced arma- 
ture, or by the pounding from a loose bearing or from 
jumping brushes due to any repeating irregularities. 

In a mechanical sense, coacting commutators and 
brushes behave in many respects as journals and bear- 
ings. Thus a suitable oxide film on the surface of the 
commutator between the brush and the metal of the 
commutator tends not only to improve commutation 
but also to reduce friction and wear. Much as the 
breakdown of the lubricating film between a journal 
and a bearing will increase friction with resulting 
heating and wear, so also will the breakdown of the 
interface film increase friction and wear besides pro- 
ducing undesirable electrical effects. 

Unlike bearings, which are usually sealed in to pre- 
vent the entrance of abrasive dust, etc., commutator- 
brush combinations are often exposed to such particles 
as well as to humid and corrosive atmospheres because 
of necessary ventilation and the fact that certain 
brushes contain, collect, or throw off metallic and 
other abrasive particles in operation which tend not 
only to break down the commutator film but to cut 
into the copper. 

Shock absorbing properties. It has been found that 
the ability of a brush to ride smoothly and quietly om 
the slightly irregular surface of a rapidly revolving 
commutator is closely related to its shock absorbing 
properties and to commutator performance, and that, 
for mechanical wear only, brush grades with the 
greater shock absorbing properties have the longet 
lives. But electrical wear, which may exceed me 
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TYPE PX-25, ‘‘VITAMIN Q’”’ 





HIGH VOLTAGE PAPER CAPACITORS 


to Stand 5,000 to 15,000 Volts at 110° C. 


Sprague has the answer to the problem of 
finding paper capacitors that will handle 
high voltages at high temperatures. 


Typical of many other Sprague develop- 
ments, these Type PX-25 units, with their 
exclusive “Vitamin Q” impregnant, have 
proved their dependability under the most 
rigorous war conditions. Voltages now avail- 
able run from 5,000 to 15,000 volts and 
ambient temperatures are on the order of 
110°C. Used at low and ordinary tempera- 
tures, these capacitors give a tremendously 
increased safety margin _¢ee- 
over the ordinary com- 
mercial types. 





a A 


he & 


Sprague engineers welcome the oppor- 
tunity to cooperate in solving your capacitor 
problems. An exceptionally broad back- 
ground of engineering experience in de- 
signing and producing dozens of highly 
specialized capacitor types for ultra-exact- 
ing war uses is freely at your disposal. 


SPRAGUE SPECIALTIES COMPANY 
North Adams, Mass. 
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MANUFACTURERS OF A COMPLETE LINE OF RADIO and INDUSTRIAL CAPACITORS and KOOLOHM RESISTORS 
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Well, not exactly, but to these indus- 


PRECISION 
PRECISION 
FRECISION 


tries, to which we have been engi- 
neers for so long, goes credit for 
making available to all industries 
the Precision Authenticators which we 
are producing in quantity with ac- 
curacy to within .00005 of absolute. 


With splendid understanding, the 
rubber and wire industries have re- 
leased us from our obligations to 
them so that we may also serve other 
war-winning industries more effec- 


tively, with 


instruments of known accu- 
racy — 33 diversified types 
of gages; also jigs, fixtures 
and form tools. 


On 
ry 
co 
° 
i 
Se 
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y Peace-time engineers of soft-rubber connectors 
for electrically-operated equipment 







IN FAVOR 
OF 


The “chug-chug” en- 
graving method of 
marking plastic parts 
has seen its best days. 
Now, the swing is 
to Rogan’s faster, 
exclusive method of 
BRANDING in Deep 
Relief . . . officially 
approved as the equal 
of engraving. 


DEEP RELIEF 


BRANDING 


Countless big war contractors have 
found that Rogan Deep Relief Brand- 
ing speeds up the production of vital 
plastic parts . . . cuts their costs and 
helps meet delivery schedules. 


The famovs Azimuth Navigation Dial 
shown at left, is a typical example of 
how Rogan can meet rigid specifica- 
tions. And, too, this is an exclust 
Rogan Branding job. 


Accurate graduations, lettering, de- 
signs or rrarkings of any kind, can be 
branded into plastic parts of any mate- 
rial, of every size and shape... per- 
manently. 





Get details on Rogan’s Combination Molding and Brand- 
ing Service. 


ROGAN BROTHERS 


2201 S. Michigan Ave. Chicago, Illinois 
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chanical wear, and variations in temperature, humidity, 
atmospheric contaminations, etc., may have a generaf 
effect on the relationship. Pads resting against the 
brushes are used as shock absorbers. 

Double brushes with individual springs give better 
results than single brushes in many cases, especially 
if the inertias of the two half-brushes are different. In 
one type of duplex brush, one section carries the ham. 
mer plate with the necessary rivet which gives it g 
different natural period of vibration than its mate, so 


that both sections will not tend to leave the commuta- 7 


tor simultaneously. 
Electrical wear is due to burning, partly caused by 
sparking, partly by glowing, and party by so-called 
electrodeposition. 


When a current-carrying coil is short-circuited by a4 
brush end the local current passing into the brush and , 
out again at the same face may be many times greater | 


than the normal current and may cause glowing bel 
neath the brush face with resulting pitting. Sparki 
























occurs under a brush face every revolution when there 


is a single non-conducting spot, as due to high mica, | 
on the surface of the commutator, or more intermittent! 
when there is more than one spot. This results jg 
har-edge burning and deposits of carbon on the faces! 
of the commutator bars, an increase in brush friction, 


copper picking, selective action, burned out shunts J 


and flat spots on the commutator. Oil produces quite 
similar effects besides collecting carbon dust in the 
undercutting to produce short circuits. } 
Electrodeposition or electrolytic action in connection 
with brushes and commutators refers to the transfer off 


material between brush and commutator, according to} 


the direction of the current. Thus carbon is deposited 


on the commutator when the current flows thereto from4 
a brush, and copper is deposited on the face of the¥ 
brush when the current flows in that direction. Nega- 


tive brushes wear the faster. 

This deposit of carbon on the face of the commutator 
causes greater friction, poor brush riding and commu- 
tation, and increasingly poorer performance. The free 
carbon may be removed from the commutator’s surface 
with a clean canvas cloth. 

The transfer of copper to the brush face through 
electrical copper picking causes a lower contact drop. 
poorer commutation, threading or grooving of the 
commutator, and gradually worse performance. The 
copper may be removed from the face of the brush by 
sanding. 

“Contact poisons,” as deoxidizing materials in the 
atmosphere, tend to break down the commutator surface 
film and disturb commutation and brush friction. Ex- 
ceedingly high contact voltage drops result from sul- 
phide and oil films. Chlorine and sulphur produce 
detrimental effects. In some cases it may be possible 
to eliminate these “contact poisons” or, as is done ona 
number of steel mill and substation installations, pro- 
vide air conditioning for the room in which the power 
equipment is operating. 

Dirt causes much wear, frequently becoming imbedded 
'n brush faces and between a brushholder and a brush, 
often wedging a brush so as to prevent its free move- 
ment on the commutator. Some railway properties use 
dust cap brushholders. When the direction of air flow 
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® No need to tell you that wartime 
restrictions make it impossible 
for you to get extra-size or extra- 
horsepower motors for any job 


that calls for specific horsepower. 


But don’t let that worry you for 
a single moment. Put Fairbanks- 
Morse Motors with Copperspun 
Rotors on the job—and you do not 


need extra horsepower or extra size. 


The reason, briefly stated, is this: 


The winding of the F-M Copper- 


Cama 


spun Rotor is centrifugally cast, in 
one piece, of pure copper. No other 
rotor is cast of copper. Copper has 
better thermal characteristics. 
Copper has better electrical char- 
acteristics. For these reasons, you 
can run a Fairbanks-Morse Motor 
with Copperspun Rotor under full 
load indefinitely without danger of 


damage through overload. 


Naturally you’d rather not buy 


horsepower you don’t need — if 


DIESEL ENGINES 






you can do so safely. Now you can. 


Fairbanks, Morse & Co., 600 S. 
Michigan Ave., Chicago. Branches 
with service stations throughout 


the United States and Canada. 


FAIRBANKS -MORSE 
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PRESENTING THE 
POSITIVE PRES 


Model VT-25 





able with built-in by-pass where 


Size: From 10%" x 5° x 5” 
To 17%" x 7%’ x 7% 
Power: Up to 4% HP. Heavy 
duty induction or D.C. Com- 
pound wound motors are 
available in all enclosures. 

Alloys: Pumps are standard in 
bronze or cast iron con- 
struction 


€ 


EASTERN ENGINEE 
9» FOX STREET. NE 





UT SERIES OF 
SURE PUMPS 


@ Designed with the 
usual Eastern ruggedness 
and dependability in a 
minimum of space, the new 
VT series includes self 
priming, positive pressure 
rotary pumps up to l6HP 
size. The pumps are 
equipped with mechanical 
rotary seals and will lift 


water 4’ to 25’ depending on model. Suitable for liquids of 
various consistencies which do not contain solids and avail- 


required. 


Specifications 


Weights: 15 Ibs. to approxi- 
mately 50 Ibs. 

Voltages: Availableinalmostal 
voltages and currents. 

Performance: 
See performance on chart 
illustrated below. Pressure 
up to 125 p.s.i. Consult 

ry tor proper selection, 


A IS FER MIMAITE 


RING COMPANY 
W HAVEN CONN. 





in a room or in a machine is sufficient and constant, the 
use of screens or baffles may keep the dirt from the 
brushholders or commutator. 

Workers, shirkers and brush wear. The phenome- 
non called selective action is due to one or more brushes 
doing more work by carrying more current than other 
brushes, sometimes resulting in burned out brush 
shunts. It has been found in certain instances that the 
better units showed greater wear than the shirkers 
because of the extra loads they carried. The condi- 
tion of the brush contact surfaces, brush pressure, and 
resistances and temperature coefficients of shunts, as 
well as their electrical connections, are contributors to 
selective action. Some shunts are made of material 
having a high temperature coefficient of resistance. 
Brush pressure should generally be maintained at 2 
to 2% lb. per sq. in. on a de. brush or 2% to 3 Ih, per 
sq. in. on an ac. brush, although where good contact 
under vibration conditions is essential, as in automotive 
starters, a pressure of 4 Ib. per sq. in. is used with one 
type of metal-graphite brush, while much higher pres- 
sures are used in exceptional cases, as on railroad 
motors. Too great pressure tends to cause hot com- 
mutators with corresponding losses. Particularly with 
large brushes, greater spring pressure must be exerted 
on bottom brushes than on top ones to give equal brush 
pressures because of the weights of the brushes. It 
is important that the kind of spring used shall main- 
tain as constant a brush pressure as practicable through- 
out the life of the brush, partly to avoid the difficulties 
of selective action. 

Contact resistance and brush resistance. The con- 
tact resistance between a brush and a commutator is 
generally more important than the brush resistance be- 
cause of its direct effect upon commutation, the brush 
resistance being a more or less natural result and vary- 
ing with the shape and volume of the brush. Appre- 
ciable contact resistance is needed to assist the im- 
pedance of an armature coil in controlling short-circuit 
current under conditions of imperfect commutation. 

The sum of the contact resistance and the brush re- 
sistance may vary from about 0.2 to 0.4 ohm for a 1 
sq. in. contact. Like metallic electrical contacts, al- 
though the characteristics of the contact face is of the 
utmost importance, the resistivity or inch-cube resist- 
ance of the brush material should be satisfactorily low 
to keep the electrical conductivity of the brush suff- 
ciently high. Lower resistivities are generally required 
in low-voltage machines, as in automotive and _ plating 
generators, than in higher-voltage machines. 

The contact resistance is affected by a number of 
conditions, including the resistance of the brush mate- 
rial; the nature of the surface of the commutator or 
slip ring; whether the surface is easily roughed; air 
cushioning ; vacuum effect; intimacy of contact; brush 
pressure; humidity; air contamination; the strength 
and direction of the current in a brush, and the grade 
and dimensions of the brush used. 

Good thermal conductivity is also desirable since the 
heat developed by the current in the brushes, as well as 
at the contact through i2R and friction losses, should 
be conducted away and otherwise dissipated without 
temperature rises exceeding 50 deg. C. 

Current densities of from 50 to 75 amp. per sq. iM. 
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SAVE MAN-HOURS... 
SAVE MATERIALS... 
SPEED PRODUCTION 


with 1. Conserve 
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CONSERVATION PLAN 


will help you 












































by strategic selection, application 
and use of electrical equipment. 


EXAMPLE 


Standard gearmotors or speed reducers 
save materials required by sheaves, belts, 
chains and line shafts. In addition, they 
commonly effect power or energy savings 
up to 10.5%. 


brush 2. Conserve 
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by utilizing new developments that 
reduce need for critical materials 
and man-hours. 


EXAMPLE 


X-ray inspection detects defective cast- 
ings or welded sub-assemblies before they 
are machined or assembled. It replaces 
“destructive” tests ... reduces rejects ... 
eliminates wasted machinery man-hours. 
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3. Conserve 


by utilizing available facilities for 
preventing breakdowns and reduc- 
ing machine outages. 


EXAMPLE 
“Maintenance Hints’”—a _ complete, 
pocket-size manual covering recom- 
mended upkeep practice for electrical 
apparatus—is a maintenance help avail- 
able without charge. Check your Westing- 
house representative for copies. 


4. Conserve 


by utilizing materials which in 
many cases can replace critical 
materials and do a better job. 


EXAMPLE 


Micarta, a heavy-duty industrial plastic, 
outwears other materials in many bearing 
applications. Typical of many uses are 
steel mill roll neck bearings and marine 
stern tube and pintle bushings. 


5. Conserve 


by tapping all sources of salvage- 
able scrap. 
EXAMPLE 


Systematic planning can uncover many 
ways of reclaiming worn equipment and 
waste material. Samples of salvage forms 
and organization charts in use in Westing- 
house plants will gladly be made available 
on request. 


Westinghouse 



































































Countless Shapes! 
Sizes! Styles! 


STANDARD Cannon Connectors are used in 
railroads, ships, television, sound apparatus, 
aeronautics, hospitals, power tools, lumber, ma- 
chinery and geophysical research. 

Irrespective of the purpose of your product, 
check with Cannon before you reach a decision 
that a special plug is needed. Connectors for- 
merly thought of as special types are standard 
connectors in the Cannon line. 


If your product will benefit by precision-buile Connectors 
of unquestioned dependability, then you will be glad to 
know more of Cannon Connectors ... Write for your 
copy of the Cannon Catalog Supplement. Address Dept. 
S, Cannon Electric Development Co., Los Angeles, Calif. 


CANNON ELECTRIC @ 


iL ish) 


Cannon Electric Development Company, Los Angeles, Calif. ‘aap 





Canadian Factory and Engineering Office: Cannon Electric Co., Ltd., Toronto 


Representatives In Principal Cities—Consult Your Local Telephone Book 





are not unusual in carbon-graphite, electro-graphitye 
and natural graphite brushes, and still greater in metal. 
graphite brushes. They may be from 25 to 50 per 
cent. greater for slip rings, or for intermittent commy- 
tator duty. 

The more uniform is the current density in the con. 

tact the higher is its permissible average, depending 
upon the contact drop, and the better is the commuta- 
tion. A rate of energy dissipation of 35 watt per sq. in, 
of contact area may be permissible at full load for 
sparkless operation of machines designed to operate up 
to 25 per cent. overload. 
Contact voltage drop between the brush and the 
commutator is a voltage drop that opposes the voltage 
tending to produce short-circuit current when the 
commutator bars are shorted by the brush. It varies 
with different brush grades from 0.25 volt on a copper- 
graphite brush to 1% to 2 volt on an electro-graphitie 
brush. Most machines in the mining industry require 
the higher drop brushes. 

It has been observed that higher contact drops may 
occur at low loads than at high loads, depending upon 
temperature which, with humidity and atmospheric con- 
tamination, exerts a marked influence upon it. Pitting 
and other objectionable surface conditions (which 
should be corrected) tend to increase the contact drop 
which may be reduced by increasing the current density 
in the brush or by decreasing the pressure on the brush, 
On a properly adjusted machine, the voltage drop be- 
tween brush and commutator shows no reversal of 
direction from toe to heel of the brush. 

Jecause there is a wide range in commutating char- 
acteristics of various types of machines, brushes with 
a wide range of contact drop values have been devel- 
oped. When the contact drop appreciably exceeds 3 
volt, sparking under the brush is likely to take place. 
Sparking. At a certain load, the sparking voltage is 
the difference between the greater reactance voltage and 
the fringe-generated voltage. At one-half that load, 
the two voltages are equal and opposite, the sparking 
voltage is equal to zero, and commutation is at its best 
in a given machine. 

Where the contact resistance is relatively large with 
respect to the resistance and self-induction of a coil 
being commutated, the current density over the brush 
contact surface covering two bars is constant and uni- 
form, the current dividing into two equal parts which 
are proportional to the areas of contact between the 
brush and the commutator bars. If the contact resist- 
ance becomes too low, however, sparking will occur. 
Thus in carbon-graphite brushes, wherein the resist- 
ance decreases with increases in temperature which, in 
turn, increases (as time elapses) with current density, 
a considerable load can be carried while the tempera- 
ture is rising (and the resistance decreasing) before 
sparking will take place. 

General causes of sparking with the attendant burn- 
ing of the commutator surface and resulting wear, of 
failure to commute, are: (1) Too high a time rate of 
change of current in an armature during commutation; 
(2) failure to complete a reversal of current; (3) 
over-reversal of current; (4) short-circuited pole turn; 
(5) short-circuited or open armature coils; (6) com 
muting pole strength too great; (7) off-neutral set 
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TURING 


STACKPOLE MOLDED CONTACTS 


SILVER-GRAPHITE 
SILVER-COPPER-GRAPHITE 
GOLD-GRAPHITE 
SILVER-NICKEL 
SILVER-MOLYBDENUM 
SILVER-TUNGSTEN 
SILVER-NICKEL-MOLYBDENUM 
SILVER-NICKEL-TUNGSTEN 


and dozens of special alloys 
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HOW 10 GET 
THE RIGHT 
CONTACTS 

FOR YOUR JOB! 


The fact that Stackpole makes prac- 
tically all types of copper-graphite, 
silver-graphite, and rare metal com- 
position contacts is important. Even 
more so, however, is the proved 
ability of Stackpole engineers to help 
customers select exactly the right con- 
tact for their job—then to use it to 
best possible advantage. 


This calls for a careful study of all 
operating conditions involved. Some- 
times it calls for helping customers 
design breaker and relay assemblies for 
the specific contacts indicated—but, 
whatever the need, Stackpole is well 
equipped to meet it. 


The first molded silver-graphite 
contact which revolutionized circuit 
breaker and circuit control equipment 
design over fifteen years ago was a 
Stackpole development—and Stack- 
pole contact engineering has con- 
tinued to lead the way ever since. 


Our engineers will welcome the 
opportunity to cooperate in solving 
your contact problems. We are equipped 
to run actual acceptance tests ona wide 
variety of circuit breakers and control 
equipment for Aviation, Automotive, 
transport and domestic service. 


CARBON COMPANY 
ST. MARYS, PA. 









Typice! Litteltuse 
Universe! Fuse 
Penel mode up 
trom 8/P. 


Your ponels come 
precisely to your 
specifications. 





LITTELFU 


Universal FUSE PANEL No. 1505 


Blueprint comes to you without charge. With it you can quickly 
designate the Fuse Panel for your requirements—exactly fo your 
specifications. One number covers your mounting. No. 1505 specifies 
Standard Panel Mounting; first dash number, size of fuse required; 
second dash number, the number of poles required. If bus bars are 


required, specify separately, and specify poles to be bussed. 
READY TO MOUNT 


These strong light panels are equipped with terminals and Beryl- 


lium Copper Fuse Clips, or terminal studs. They meet all Air Corps 


requirements. They insure the utmost in durability. 


{ 
Ps 


> LITTELFUSE 


INCORPORATED 
260 Ong Street 4757 Ravenswood Ave. 
EL MONTE, CALIFORNIA CHICAGO, ILLINOIS 



















































ting; (8) poor connection to commutator bars; (9) 
the unequal distribution of current among the several 
brushes (selective action); (10) the formation of a 
high resistance glaze on the commutator surface; (1]) 
rough or eccentric commutator; (12) poor or uneven 
electrical contact; (13) excessive peripheral speed: 
(14) vibration; (15) chattering of brushes due to dirty 
film on commutator; (16) high or loose bar in com- 
mutator at high speeds, and (17) high mica (not un- 
dercut ); all of which should be checked and corrected 
before blaming and changing brushes since the latter 
may not help much in such cases except where the 
brushes have been damaged. 

Although there are no commutation problems with 
slip rings there are, nevertheless, real problems with 
brushes for slip ring performance. There should be no 
selective action among the brushes of any ring which 
should collect their rated current without excessive 
arcing or spitting. 

Natural graphite or electro-graphitic grades of 
brushes are used where current densities do not exceed 
50 to 65 amp. per sq. in. and metal-graphite (usually 
copper-graphite ) brushes are used for current densities 
from 75 to 125 amp. per sq. in. 


CHARACTERISTICS OF BRUSH MATERIALS 


N THE manufacture of carbon-graphite brushes, 

pitch or sugar is used as a bonding agent to hold 
the carbon or graphite flour particles together during 
the molding-baking process. On baking, the organic 
bonding materials and also the carbon materials change 
into electrically conducting coke and the finished prod- 
uct has a ceramic structure. The amount of hard car- 
bon and graphite are varied in the mix to meet the 
desired requirements. 
Electro-graphitic brushes are made by changing the 
physical structure of carbon to that of graphite. De- 
pending upon the temperature attained in this treat- 
ment, all of the components of the mix will be changed 
to the more or less electrographitic material. The ex- 
ceedingly high temperature also causes the removal of 
substantially all foreign material so that electro- 
graphite is very free from ash and is less abrasive in 
its action on commutators and_ slip rings, although 
abrasives sometimes are added to keep commutators 
clean when running in corrosive atmospheres. The 
change in structure also reduces the coefficient of fric- 
tion so that limiting speeds are about 10,000 ft. per 
min., with 6,500 ft. per min. preferred. The current 
density is increased from 50 amp. per sq. in. in the 
carbon-graphite grade up to 75 amp. per sq. in. for 
electro-graphitic brushes. 
Natural graphite, also known as black lead and plum- 
bago, is a mined product with a low coefficient of fric- 
tion and other desirable characteristics. 
Resin bonded graphite is made with a phenol resin as 
a bonding agent, instead of pitch or sugar, which pro- 
duces a brush with a laminated structure. Its distine- 
tive characteristic is that the resistance across the lami- 
nations is from five to eight times the resistance taken 
parallel to the laminations, which is effective in reduc- 
ing the undesirable short-circuit currents in the face of 
the brush, especially for use with machines of high 
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Western brass should be considered 
in Your World of tomorrow... 


...because brass possesses certain inherent character- 
istics for which man has never found a satisfactory 
substitute. Recent surveys show that approximately 
60% of all large manufacturers already have ideas 
for new products. They, no doubt, will find in their 
own planning that there is no substitute for brass 


— particularly Western brass. 


BRASS MILL DIVISION 


Western Cartridge Company 
East Alton, Illinois 


Super-X 
BRASS MILL PRODUCTS 


JUNE 1943 
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AMPERITE 
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Features:— 


1. Amperites cut battery voltage fluctuation from 
approx. 50°% to 2%. 


atime lh eto 
— not affected by 
altitude, ambient 
temperature, or 
humidity. 


Compact, light, and 
TS e-tie 
VOLTAGE OF 24V | WITH AMPERITE 
BATTERY & CHARGER ; VOLTAGE VARIES 
VARIES APPROX | ONLY 


0% | 2% 


LT TB) a eee ee 
Navy, and Air Corps. 


Send us your problem. 





Save Time--and You 


Speed Up VICTORY! 


Sherman Solderless Lugs can be as- 
sembled in a jiffy, and they make a 
tight, permanent connection! Extra 
thread plate for strength. Floating 
pressure pad attached to screw. Ser- 
rated gripping surfaces. Sizes up to 
500m CM. Underwriters approved. 
Write for catalog. 


H. B. SHERMAN Mfg. Co. 


Battle Creek, 
Michigan 












ShermanTypeSO 
—heavy duty 
solderless lug, 
tigid and strong. 


















commutating voltage. Varying degrees of cleaning 
action may be obtained with the various grades. 
Metal-graphite is made by mixing copper and graphite 
in various percentages of mix. 
employed. 


Other metals also are 
Graphite is an excellent lubricant. If more 
metal is added to the composition the resistivity is de- 
creased but the coefficient of friction is increased. The 
resistivity of pure graphite is about 600 times that of 
copper. By making the mix 90 per cent. copper the 
resistivity is about twice that of copper, and with 50 
per cent. copper the resistivity is about 200 times greater 
than that of the percentages of 
copper, the permissible current densities are respec- 
tively 150 and 80 amp. per sq. in. 


copper. For above 
The contact drop 
falls off with the increasing percentage of copper, but 
is influenced by its copper oxide surface. 
Combinations of any two or more ingredients, such 
as straight carbon, lampblack, electrographitic, or 
graphite, are mixed together, with or without abra- 
sives, and with binders to form the bases of the great 
variety of brush grades for the numerous applications 
required of them. Dijfferent grades of brushes are 
sometimes combined in duplex units instead of within 
a single brush. 
brush 
cification points may be indicated as follows: 


Carbon-graphite. 


chines. 


Typical class-of-product references for spe- 
lor standard medium speed ma- 


General purpose carbons are adaptable to 
either flush or undercut mica commutators, others for 
flush mica commutators and for heavy duty applica- 
difficult 
mica conditions. 
Electro-graphitic. 


commutating characteristics. 


tions where conunutation arises from high 
Non-abrasive carbons with good 
\dapted to higher speeds 
than the carbon-graphite grades. 
flush commutators 


when an abrasive characteristic is not required. 


For general purpose 
applications on undercut or mica 
Some 
grades are especially adapted to slip ring applications. 
Natural graphite. 
higher current densities with excellent operating char- 


acteristics. 


lor higher peripheral speeds and 


Certain grades are adaptable to either flush 
of undercut mica commutators: 
Resin bonded graphite. 


for fractional horsepower machines, repulsion induc- 


Made in a number of grades 


tion motors, high-speed de. generators, low-speed 
generators and converters, low-speed elevator motors, 
and general dc. motors where service conditions are 
particularly severe. 


Metal graphite. 


high-voltage slip ring applications. 


For low-voltage de. machines or for 

rushes are sometimes copper plated over required 
areas and tin plated in certain cases where they are 
Many 
brushes are equipped with special attachments or clips 
to reduce wear under the brush pressure arm, hold the 
brush to the holder guide plate, or permit the de. 
brushes on a synchronous converter to be raised from 
the commutator in one operation. 

Brush shunt 


subject to sulphur or other corrosive fumes. 


cables are of the embedded, riveted, 
bolted, saddle and plate types. They are frequently 
insulated with cotton sleeving, rubber, asbestos, lava 
beads and glass fabric when brushes are to be used on 
machines of compact design to prevent the cable from 


being shorted or grounded by contact with the frame 
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a When the destruction of planes, tanks and guns has 
ceased —when the war is won and consumers race again 
to obtain the products of peace, then enterprising men 
will turn around and resume production for consump- 
tion, not destruction. Out of America’s tremendous war 
effort will come amazingly improved or entirely new 
products so necessary to the comfort, convenience and 
happiness of millions. And when peace comes, Perkins 
too will switch over its trained and true organization, 
sharpened razor keen by the exacting demands of gov- 
ernment specifications, to the mass production of pre- 
cision gears for industry. 


PERKINS MAKES: HELICAL GEARS, SPIRAL GEARS, 
WORM GEARS, SPUR GEARS, BEVEL GEARS, 
RATCHETS, GROUND THREAD WORMS 


Consult with our En gineerin g Staff! 


ERKINS PRECISION, CUSTOM-CUT GEARS 


hel power hme rican Planes, Janks and Guns 


*...Or any other peace time products 
requiring gears for the transmission of 
power. 


PERKINS MACHINE & GEAR COMPANY, spaincricte, mass. 
“Throw Your Scrap Into The Fight” 


JUNE 1943 153 














































































STAN-TEST 
IGNITION COIL 


Call a STAN-TEST Engineer 


Electrical manufacturers faced with ignition 
problems will find our organization well staffed. 
finely tooled and modernly equipped to design, 
engineer and manufacture vibrator or non-vibra- 
tor type coils, or complete ignition systems to 
exact specifications. We are now manufactur- 
ing Ignition Coils for various devices of nation- 
ally-known manufacturers. 
































If you are planning new products or wish to 
improve the efficiency of present products, 
STAN-TEST engineers will welcome an oppor- 
tunity to give you the advantage of over 20 
years of ignition-engineering experience—with- 
out charge. Write at once to 


STAN-TEST CORPORATION 


DIVISION OF BLACKSTONE MFG. CO. 
226 S. MORGAN ST. CHICAGO, ILL. 


a ell 


IGNITION SYSTEMS 





of the machines. Tinned shunts, which are less af- 
fected than copper by sulphur fumes, may be specified 
together with heavier wire when a decomposition of 
the copper shunts is caused thereby with the breaking 
otf of small pieces which fall on the commutator and 
get under the face of the brush. 

xcept for excessive peripheral speeds, when the 
angle of operation is adapted to the direction of com- 
mutator rotation, brushes may be operated satisfactorily 
at either leading or trailing positions, depending upon 
the holder designs. A brush in trailing position wil] 
withstand a higher peripheral speed than one in lead- 
ing position. Soft graphite brushes usually operate 
better in leading positions. 


Among those organizations active in the field of motor and 


generator brushes, and including those cooperating in making 
available data upon which this discussion is in large part based 
are: Becker Brothers Carbon, Carbon Engineering, Jos. Dixon 
Crucible, Electro-Lite Carbon, Graphite Metallizing, Helwig 


Keystone Carbon, Morganite Brush, National Carbon, Pure 
Carbon, Stackpole Carbon, United States Graphite and West. 
inghouse Electric & Mfg. 


METALLURGY POWDER 


Continued from p. 54 


of sintered iron is much greater than the effect of the 
molding pressure. Varying the sintering temperature 
from 800 to 1450 deg. C. produces 10.687 per cent 
variation in the density. In like manner the effect of the 
length of time of sintering on the density of sintered 
iron is very great. Varying the length of time from 
1 to 4 hr. produces 4.567 per cent variation in the 
density. However, beyond 32 hr. the increase is slight 
being only 0.661 per cent from 32 to 64 hr. From an 
economic standpoint a 64 hr. sintering standpoint is not 
reasonable for the slight increase in density so that 
sintering times longer than 32 hr. are seldom used. 
Hence it is seen that the properites obtained are de- 
pendent on the characteristics of the powder being used. 
‘That is to say on the shape and size of the particles, the 
pressure used in the formation of the blank, the die 
design, and the time and temperature employed in the 
sintering process. The characteristics of the product 
also is dependent upon the nature of the metal itself. 
The sintering process is really a heat treatment process 
so that we can expect the same results as we would 
obtain by heat treating the particular material except the 
procedure can be arrested more easily. The tensile, 
compressive and fatigue strength, hardness and _ elec- 
trical resistivity depend greatly upon the size and num- 
ber of cavities in the sintered material. These prop- 
erties approach those characteristic of the metal itself as 
the apparent density becomes equal to the theoretical 
density, or, in other words, as the void space is de- 
creased. Those physical properties of the metal which 
are dependent upon the grain growth and _ grain 
boundaries are also affected in the sintering process 
because of the heat treating effect of the treatment. 
The impact and tensile, strengths, elongation, reduc- 
tion in area, bending and torsional strengths are all 
affected by the sintering process. Therefore, when the 
powder consists of a single metal the sintered metal 
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> used. So it is in Dynetric Balancing where the stroboglow : / we 

es. the lamp and electron tubes work together to locate and ‘ > axes 

he die measure unbalanced forces in high speed rotating Ke Bho ae os - 
in the parts. Dynetric Balancing Machines now do in a few ; Y 4 N Ae) ; 

yroduct seconds what used to take minutes and hours. And | re al 
itself. they do it with a degree of fineness that is not possible : . ~ 


rOCess by any other method. ‘  - . s 


would 
‘ept the 
tensile, 
d_ elec- 


d num- GISHOLT MACHINE COMPANY 


» prop- 


sce 1119 East Washington Avenue ¢« Madison, Wisconsin -~ 
tself as 
oretical Ma 


is cle- 
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ated ‘3 DYNETRIC BALANCING MACHINES 

atment. LOOK AHEAD...KEEP AHEAD... SS are extremely simple to operate. Their 
Ss 


-educ- te 
redu range of application has now been ex- 


are all WITH GISHOLT IMPROVEMENT tended to cover the balancing of any 


hen the part from 1 ounce to 50 tons. Literature on request. 
d metal 


Their greater speed and accuracy mean lower cost 
in assuring smoother performance and longer life in 
all kinds of modern precision machinery. 
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Every manufacturer of equipment in the commu- 


nications, aircraft, radio, and electronics indus- 
tries faces the problem of keeping a steady flow of 
components feeding a production line which is 
seemingly always hungry. 


On that lifeline of continuous, uninterrupted pro- 
duction is the Eby organization — one of the old- 
est, most experienced manufacturers in the coun- 
try. Today you can count on Eby for far more 
than the established line of products for which we 
are so well known in peacetime — binding posts, 


sockets, jacks, plugs, terminal strips, etc. 


We have broadened our production facilities and 
engineering departments so that they encompass 
the complete range of communication compo- 
nents, major and sub-assemblies. 


By careful planning, our abilities cut across the 
heart of Signal Corps, Air Corps, and essential 
telephone and telegraph requirements. Where 
before we served one industry, we are now en- 
gaged in feeding the production lines of all of our 
nation’s communications industries. If it is a 
standard Eby part or a specially designed assem- 
bly, take advantage of the Eby organization’s 
skillful production facilities. 












EBY 


INCORPORATED 
18 W. CHELTEN AVE. 


PHILADELPHIA, PA. 


IF IT 1S IN A CIRCUIT... Eby components 
and services will help you do it better. 





A Special Service 


It is difficult at times to define the complete- 
ness of the integrated services which the Eby 
organization is giving manufacturers of com- 
munications and allied equipment. We are set 
up to take the entire responsibility for the 
assembly of complete units to extracting com- 
mercial and governmental specifications. Such 






work necessarily should be discussed thoroughly with our Engineering 


and Production Departments. Do not hesitate to send preliminary 














complete information. Your problems will be given our prompt attention. 









































can be considered to be similar in properties to cage 
metal which has been subjected to a homogenizing heat 
treatment to a limited degree. 


MULTIFLE FOWDERS IOR FLEXIBILITY 


HEN two, instead of one, metal powders are | 
used to form the blank the true flexibility of J 


powder metallurgy is realized. By controlling the 
sintering treatment and the constituent metal powders 
the individual characteristics of the powders can be 
maintained or a true alloy can be obtained. The first 
property is utilized in the production of electrical cop. 
tacts as illustrated in Fig. 5 A and B whereas the 
second is utilized in making alloys. Consider, for ap 
instant the combination of copper and nickel from an 
electrical resistance standpoint. The specific resistance 
of the copper-nickel series varies almost directly with 
the percentage of nickel present. An alloy c mtaining 6 4 
per cent nickel and the balance copper has a specific 
resistance of 60 ohm per CMF compared to 10.6 ohm 
for pure copper. A 12 per cent copper-nickel has 
boosted the specific resistance to 104 ohm per CMF and 
when the nickel content is increased to 40 per cent the 
resistance has increased to 294 ohm per CMF. How- 
ever the production of a uniform alloy containing 40 
per cent nickel and 60 per cent copper is extremely 
difficult to obtain by ordinary metallurgical processes 
because the maximum solubility of nickel in copper is 
only 12 per cent. Hence the danger of segregation jn 
cooling with the subsequent nonuniform result is very 
pronounced in those alloys using more than 12 per cent 
nickel. If we restrict ourselves to those alloys with less 
than that we still have trouble producing a uniform 
product because a small variation in the nickel content 
produces a relatively large variation in the specific 
resistance. 

If we use the powder metallurgical technique in the 
production of the nickel-copper series of alloys both 
of these difficulties are eliminated. The quantities of 





Fig. 6 ILVER-CARBON contacts combine free- 
dom from sticking with high permissible 
current densities. 


nickel and copper can be weighed accurately so that 
the correct proportions are assured when the per- 
centages of nickel are small without danger of oxidiza- 
tion or loss in the course of the melting process. When 
the nickel content exceeds 12 per cent the danger 0! 
‘sregation of the nickel is eliminated because the in- 
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Its in the Army. Its in the Navy. Its a LELAND POLY- 
PHASE FIRE CONTROL MOTOR whose job is to 
help blast the enemy from the skies. 

Its particular part of that job is to traverse, elevate 
or lower the barrel of an anti-aircraft gun preparatory 
to firing. This is accomplished by driving a pump in the 
hydraulic system, which controls the aiming of the gun. 
Thousands of these motors are in the service. 

Concentration on critical equipment for the various 
armed services limits Leland for the present in their 
efforts to serve former customers as promptly as they 
should like. May the time soon come when new knowl- 

edge and improved techniques being 

oe acquired can be devoted to the peace- 

\ time requirements of former customers 
and friends. 


> im the 
ys both 
tities of 


Current designs, or variations, of some 20 
fighting motors now available to armed forces. 
Engineering service and new techniques at the 
command of private firms on post-war planning. 
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e the in- THE LELAND ELECTRIC COMPANY * DAYTON, OHIO 
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RYERSON 
STEELS 


For the 


Electrical Industry 
IN STOCK 


Call Ryerson for immediate deliv- 
ery of steel. Over 10,000 different 
kinds, shapes and sizes are on hand 
to meet your needs. Special steels 
for electrical applications, for 
construction, for maintenance, for 
experimental work. Let Ryerson 
men work with you on all prob- 
lems of steel supply, application or 
fabrication. 


Bars * Plates * Sheets * Strip ° Structurals 
Mechanical Tubing « Stainless Steel * Alloys 
Tool Steel * Reinforcing * Bolts + Nuts 
Wire * Washers * Welding Rod « Etc. 


JOSEPH T. RYERSON & SON, INC. 

CHICAGO — MILWAUKEE — ST. LOUIS — DETROIT 

CLEVELAND—CINCINNATI—BUFFALO—BOSTON 
PHILADELPHIA — JERSEY CITY 


AND 
WARM WORKERS 


For many years, Thermador 
Fan Type Portable Electrical 
Heaters have been providing 
comfort, convenience, and 
economy for American homes 
and plants. 

Now they are essential in 
speeding war production by 
improving working condi- 
tions. Clean, compact, and 
safe, Thermador double- 
purpose units furnish warm 
air in winter—circulate cool 
air in summer. Flameless, 
fumeless Thermador Heaters 
are available on priority orders 
in portable or built-in types 
for use on 115-volt A. C. 
service, 1650 watts capacity, 


. or 230-volt A.C. in capacities 
fekde ue Vbeilee up to 5000 watts. 
Loo wn Snwvner Write today for Catalog EM-6 


‘ 


Thermador also manufactures built-in Electric . 
Heaters, Electric Ranges, Electric Water Heaters, 
and Small Transformers. 


THERMADOR ELECTRICAL MFG. CO. 


ILMPC uM thts CM eh ee ee 
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gredients can be thoroughly mixed before molding and 
the alloying results from atomic diffusion in the sinter- 
ing process. 

To obtain the alloying action at the sintering tempera- 
ture the metals mixed together shouldbe as chemically 
dissimilar as possible but their crystal structures should 
be similar. The solid solubility of the metals in each 
other should be great and their melting points should be 
as far apart as possible. All these conditions need not 
be satisfied to produce a satisfactory alloy but the greater 
the number of them that are met the easier the alloying 
job becomes. 

Again returning to the copper-nickel combination of 
metal powders the full impact of powder metallurgy is 
appreciated when the sintering temperature is controlled 
so that alloying does not occur. Then each of the 
constituent metals maintains their respective identity and 
properties. Then the 6 per cent copper-nickel com- 
bination will not have a specific resistance of 60 ohm 
per CMF but only 11.3 ohm per CMF due to the cop- 
per itself, neglecting the further reduction due to the 
nickel. Hence the conductivity of the combination of 
the metals is substantially that of copper but the nickel 
is present adding its properties to the mixture without 
destroying the conductivity of the copper, 

This technique is particularly useful in the production 
of contact materials. Since no one metal has all the 
properties needed for the ideal contact, powder metal- 
lurgy furnishes a tool whereby the desirable properties 
of each constituent material can be added to those al- 
ready introduced by other metals. The subject of con- 
tacts for electrical equipment is, in itself, a long and 
involved subject, but to show the importance and flex- 
ibility of powder metallurgy the land-marks can be 
covered without becoming too involved in the ramifica- 
tions and intricacies of contact design. A suitable con- 
tact material should have a high electrical conductivity 
to keep the heat generated to a minimum and a high 
thermal conductivity to conduct that heat which is gen- 
erated away from the contact surfaces. Also the sur- 


Fig. 7 


IGH frequency ad- 

justable choke coil 
made by powder metal- 

lurgv methods. 





faces must be so chosen that contact resistance is mait- 
tained at a uniform low value. The material must not 
oxidize nor corrode, must withstand mechanical wear 
and electrical erosion. The material must have a high 
melting point and low transfer characteristic to reduce 
welding and sticking. For those applications above 18 
volt the contact material must withstand vaporization 
due to arcing. For ready assembly the contact should 
be easily brazed. Arcing contacts require high density 
and hardness, the conductivity being of secondary im- 
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TERMINALS, LUGS, 
BRACKETS, CLIPS 


AUTOMATIC WIRE FORMING 
AND METAL STAMPING 


Odd shaped pieces stamped 
and formed from wire or strip 
on high speed machines. 


Hundreds of items in stock 
to meet practically every 
installation requirement. 


Complete Hot Tinning and Plat- 
ing facilities for handling 
large orders. 


Send for samples and quotations. 
Let us have your prints and 
specifications. 

Quick Response 


to Inquiries! 


STEWART STAMPING 
COMPANY 
VA 621 East 216th St. 
SS New York 


Built to Highest Precision Standards 


JUNE 


1943 



































Hee is a rugged American- 
built Hand Tachometer . . . available for delivery, in 
accordance with your priority rating. 

We suggest the Jones Heavy Duty Hand Tachometer 
for indicating rpm and surface speeds of all types of 
machinery in which the moving parts are readily 
accessible.* It is built to ‘‘stand the gaff’’ and main- 
tain accuracy in hard, everyday service. Single and 
triple range models up to 12,000 rpm. Instruments 
are furnished complete with carrying case, including 
extra tips. Rubber-tired wheel for measuring surface 


speeds available at slight additional cost 


Write for new descriptive Bulletin 1710-Q 


% Where moving parts are not also for measuring vibrations 


readily accessible, as in turbines 


per minute, we recommend our 


Frahm Vibrating-Reed Tachom- 





centrifugal pumps and othe 


r 
totally enclosed machines, and eters. Ask for Bulletin 1590-Q. 


James G. Biddle Co. 


ELECTRICAL AND SCIENTIFIC INSTRUMENTS 
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portance. Main contacts, on the other hand, need high 
conductivity. All these requirements cannot be found 
in any one metal and, in fact, the optimum condition 
of each cannot be realized. Hence it is up to the 
designer to weight each requirement of the application. 
balanced against cost, to obtain the most satisfactory 
contact. 

Tungsten and molybdenum are two very important 
contact constituents. Since their resistance and melting 
points are high and they are hard tungsten and molyb- 
denum contacts are satisfactory for continuous or fre- 
quent operation where the currents interrupted are 
low. Even though the materials resist wear, due to their 
hardness and are erosion and welding, because of the 
high melting point, the contact resistance is not stable 
unless high pressures or a wiping action is employed 
to overcome the high resistance oxide formed. 

Silver has the lowest resistance of all the metals so 
that, from a conductivity standpoint, silver is_ best, 
However silver is soft and has a tendency to pit and 
transfer. Silver has high electrical and thermal con- 
ductivity and low contact resistance as well as satis- 





Fig. 8 U= of a mixture of nickel, cobalt and 


aluminum produces a permanent magnet 


A) of high coercive force with an extremely 
high maximum energy product. B—Some 


typical sizes and shapes 


factory corrosion resistance under ordinary conditions. 
However it galls under rubbing actions, wears because 
of its softness and sticks at high temperatures. 

The hardness and non-sticking qualities of silver can 
be improved by the addition of nickel without alloying 
it with silver. This produces a ductile material quite 
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THREADING TOOLS 


PLANER TOOLS 
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ALUMINUM COMPANY OF AMERICA 
The information printed on this 2179 Gulf Building, Pittsburgh, Pa. 
large card (14” x 20’) will answer Please send me your wall card on “Tools for Machining Aluminum.” 
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WIRE STRIPPERS 


maa eh 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge ee REND 
floating blades give square ; ls 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 
plus! 








E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
from 8 gauge to the very 
finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and 
release the wire — all in 
ONE simple foot pedal 


movement. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Will not crush stranded wire. Provided with 
a lever (shown at the top of illustration) 
which stops the return of the arms until the 
wire is removed after stripping. It is then 
snapped, quickly, back to normal. 


Always ready for use. Its triplicate action 
of clamping the wire, cutting the insulation 
and stripping is automatically timed and per- 
formed with one squeeze of the handles. 
When the pressure is released, the handles 
open. 


Simple and efficient. As easy to operate as 
a pair of pliers. 


TRY THESE PYRAMID WIRE STRIPPERS 
FOR 10 DAYS TRIAL 


Without obligation, you can prove the merits of a Pyramid stripper 
in your shop on your own work for ten days. Send your wire samples 
and specifications so we may accurately gauge your needs before 
shipping machine and instructions. 


Send for Circulars and Full Particulars 


All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overhand Lever and Hand Wire 
models—are fully guaranteed for performance as well as mechanical con- 
struction 
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2224 SO. STATE STREET, CHICAGO, ILL. 





satisfactory for the main current carrying contaets 


on circuit breakers, relays, motor starters, safety 
switches and the like. 7 


Copper, like silver, improves the conductivity becayse™ 
of its low resistance. Since the conductivity and cost off 


copper is less than that of silver, copper finds its use jy 
contacts where the current densities are not great 
enough to warrant the added expense of silver. 

The noble metals such as gold and those of the 
platinum group resist corrosion and are well suited to 
sensitive relays with low pressures but the currents 
which these contacts can handle is small. They also are 
too soft to be used alone. 

By combining copper with the refractory metals such 
as tungsten, molybdenum or their carbides a contact with 
good electrical conductivity and great wear resistant 
qualities is produced. The copper is replaced by silver 
where the current densities justify the added expense, 
Tungsten or molybdenum may be combined with copper 
or silver in any one of three methods. In the first 
method the powdered tungsten or molybdenum is com- 
pressed into a blank and then the blank is sintered at q 
temperature above the melting point of copper or silver 
in their presence. The molten copper or silver perme- 
ates the blank in the sintering process forming a homo- 
geneous material. 

In the second method the refractory powder is mixed 
with the powdered copper or silver, pressed, pre- 
sintered, machined to the desired shape and then sintered 
at a high temperature. 

In the third method only one sintering is employed. 
As in the second method the powder constituents of 
tungsten, or molybdenum, and copper or silver are mixed 
thoroughly, pressed and then sintered. 

Copper-tungsten contacts withstand arcing and wear 
better than silver-tungsten but the silver-tungsten has a 
lower contact drop. The temperature rise of the contact 
on continuous endurance runs is improved by the use 
of molybdenum instead of tungsten with silver. How- 
ever this advantage is lost after’oxidization. The wear 
resistance of the silver tungsten and silver molybdenum 
contacts is improved by the addition of nickel. 

On those applications where sticking or welding would 
be extremely objectionable silver-graphite contacts are 
used as shown in Fig. 6. Here the material is made 
by mixing the silver and graphite powders before mold- 
ing. The limitation of this material is that it has a 
tendency to wear but this can be reduced by the addi- 
tion of nickel. The amount of graphite used varies 
between 1 and 7 per cent. When the graphite content 
is less than 5 per cent the silver-graphite mixture is 
ductile after sintering but with percentages greater 
than 5 per cent the ductility is lost. 

Not only does the technique of powder metallurgy 
permit the designer to obtain the desirable character- 
istics of each metal for the contact but it permits the 
weighting of these properties by varying the propor- 
tions of each ingredient used. Hence any property 
can be accentuated by increasing the percentage of 
the metal giving this property. 

Powder metallurgy recently has opened large vistas 
in the audio range of frequencies because it has made it 
no longer necessary to use air core inductors with their 
associated high leakage factors. In fact, by its use 
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Mier Switch precision and rugged depend- 
ability has never shown to better advantage than 
in the uses to which it has been put in the Cook 
Bellows Switch, manufactured by the Cook Electric 
Company of Chicago. This bellows switch has 
been found valuable in such applications as in- 
dustrial processing, water and oil pumping: sys- 
tems, gas filled cable alarms, etc. Operated with 
air, gases or fluids, the Cook Bellows Switch is a 
custom engineered unit of rugged dependability 
for operation on pressure differentials ranging from 


as low aS an Ounce to over 100 pounds. 


Micro Switch with its small size, precise action and 
absolute dependability is a “natural” for difficult 
switching problems, operating at the same point 
through millions of operations . . . actuated by 
minute changes of movement or energy. Micro 
Switch is helping to solve hundreds of other diffi- 


cult design problems. 


Micro Switch is thumb size—measures only 
11/16” x 27/32” x 1 15/16”, weighs only an ounce, 
operates on force as low as 1% ounces and move- 
ments as low as .0002”. Listed by Underwriters’ 
Laboratories with ratings of 1200 V.A. loads, from 
125 to 600 volts A.C. 


Supplied in a wide range of types and housings, 


Micro Switch can be adapted to meet a variety of 


Operating conditions and requirements. The ex- 
perience and skill of Micro Switch engineers is 
available to help you find the best possible answer 


to your precision switching problems. 


. MICRO SWITCH 
the ‘Heart’ otf 
Cook Bellows Switch 





SEND FOR THESE CATALOGS 


The two catalogs illustrated here will 
give you the complete details — 
Number 60 which covers Micro Switch 
in general and Number 70 which 


deals with Micro Switches for aircraft. 


Micro Switch Corporation, Freeport, Illinois 
Branches: 43 E.OhioSt., Chicago *11 Park Place, New York City 
Sales and Engineering Offices: Boston * Hartford »« Los Angeles 


The trademark MICRO SWITCH is our property and identifies switches made by Micro Switch Corporation 


® 1943 


MICRO SWITCH 


Made Only By Micro Switch Corporation...Freeport, Illinois 
































PUSHED AWAY 


BY RESEARCH 


... 22uS Barrier to frogress 


eee once decreed that blue prints were “good 
enough” for industry. Bruning abolished that tradi- 
tion—14 years ago—by introducing Bruning Black and 
White Prints. 


Today, these direct process Black Line Prints—constantly 
improved by research—make possible new swiftness in plan- 
ning and production. 


Industry prefers Black and White Prints because they 
are much faster than blue prints... available in a few sec- 
onds after exposure . . . require no washing . . . delivered 
dry and ready for use. 


Industry prefers the white background of BW Prints 
..a background that makes notations quickly legible .. . 
that makes misreading and mistakes difficult. 


Today, when manpower is scarce, Bruning BW Prints 
can be produced in large volume by a single operator — 
instead of the two or three that a blue print machine re- 
quires. Produced, too, in sheets cut to the exact size of 
your tracings—to save the time and expense of trimming. 


You will be astonished to learn how simple it is to make 
Bruning Black and White Prints in your own plant. Write 
for illustrated booklet giving full details. Charles Bruning 
Company, Inc. 


A complete print department 
in a space no larger than 8x8 
feet is made possible with the 
Bruning "55"’ Printer and 
“154” Developer. 





BRUNING 


SINCE 1897 


NEW YORK « CHICAGO « LOS ANGELES 


Branches in 14 Principal Cities 


Everything For The Engineer And Draftsman 





iron cores can be used satisfactorily at frequencies up to 
100 megacycles. A high frequency choke coil is shown 
in Fig. 7. Telephone loading coils and network coils 
must have high stability with time, temperature and 
accidental magnetization so that distortion may be 
eliminated or corrected in the associated circuits. These 
desirable characteristics can and were obtained orig- 
inally by introducing several air gaps in the magnetic 
circuit of soft iron. Such a procedure was not entirely 
satisfactory because the air gap flux leakage was large 
and the core had large hysteresis and eddy current 
losses. If, instead of several air gaps of appreciable 
length, an infinite number of air gaps of infinitesimal 
length could be introduced the same stability would be 
obtained without the incident air gap leakage. Such js 
the result that is obtained with cores made of soft iron 
powder in which each particle is insulated. This insula- 
tion of the particles not only produces the desired air 
gaps but it also reduces eddy current losses by sub- 
dividing the magnetic material. 

If the magnetic permeability of the core material js 
increased the size of the core as well as the coil itself 
can be decreased. This follows because the induct- 
ance of a coil is directly proportional to the perme- 
ability of the magnetic circuit. Of course the perme- 
ability of an air core inductor is unity but when 
magnetic material is introduced the permeability of 
the magnetic circuit is proportional to that of the mate- 
rial but is also dependent upon the design of the coil 
and its position in relation to the core. 

Hence, even though the introduction of a ferro- 
magnetic core also introduces hysteresis and eddy cur- 
rent losses in the core material itself the overall effect 
will be an improvement if the core material is chosen 
carefully. For the same inductance a coil with a ferro- 
magnetic core will require fewer ampere turns than one 
with an air core. Therefore the introduction of the 
iron core will permit the reduction of the I?R loss in the 
coil itself because either fewer turns or a lower current 
can be used. 

Since the criterion on which an inductor is judged, 
(, is the ratio of inductance to apparent resistance, 
decreasing the ohmic drop in the coil by increasing the 
permeability of the core will be desirable if the hysteresis 
and eddy current losses do not increase in the same 
pri yportion. 

The need for a core material having a greater perme- 
ability than iron is satisfied by iron-nickel alloys. 
Originally the alloy consisted of 78.5 per cent nickel and 
21.5 per cent iron but the mix is now available with 2 
per cent molybdenum, 81 per cent nickel and 17 per cent 
iron. The latter mix has higher permeability as well as 
greater electrical resistivity than the former. Both of 
these properties increase the © of the coil so making it 
suitable for use at the higher frequencies. 

The Q of a coil is not only proportional to the 
material of which the core is made but also to the siz 
of the particles. The smaller the particles the lower 
the eddy current losses but also the lower the structural 
strength of the finished core. Hence the designer must 
weigh his material composition and particle size with his 
electrical and physical requirements in establishing 
his design. 

The fact that the individual ferromagnetic particles 
must be insulated, one from the other, was dismissed 


ELECTRICAL MANUFACTURING 























































































































P to 
own 
oils 
and 
be 
hese 
orig- 
netic 
irely 
large 
rrent 
‘able 
simal 
ld be 
ich is 
t iron 
isula- 
-d air 
sub- 


rial 18 
itself 
nduct- 
yerme- 
yerme- 
when 
ity of 
mate- 
he coil 


ferro- 
ly cur- 
| effect 
chosen 
. ferro- 
ian one 
of the 
s in the 
current 


judged, 
sistance, 
sing the 
ysteresis 
1e same 


- perme- 

alloys. 
ckel and 
e with 2 
per cent 
s well as 

oth of 
naking it 


1 to the 
» the size 
he lower 
structural 
‘ner must 
e with his 
tablishing 


particles 
dismissed 


CTURING 











HE breaker arm found in the ignition 
system of every gasoline driven en- 


om 


gine is generally made of Formica because 
Formica is light, strong, water resistant. 
wear resistant, temperature resistant. 
dielectric and can be machined precisely. 


specific gravity 1.34 
tensile strength 8000 grades used for 
flexual strength 16,000 breaker arms. 
compressive strength 34,000 Other grades 
water absorption 1.3% have different 
dielectric constant 5.0 properties. 


Figures are for 


\ 


@ These properties have made Formica 
valuable for many mechanical and 
electrical uses, and suggest many new 
peacetime applications. 


Ps € 


te 


Other grades of Formica have special 
acid, alkali, and solvent resisting prop- 
erties for purposes where those qual- 
ities are important. 
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EFFECTIVE 





McGILL “Solidend” MULTI- 
ROL Bearings are effectively 
sealed against foreign matter. 
Minimum clearance between 
O.D. surface of inner race 
and ground bores of 
shoulders of outer race is 
maintained by McGILL en- 
gineering and manufacturing 
standards, thus making possi- 


ble this sealing. 

This small clearance so effec- 
tively seals in the lubricant that, 
in many cases, no auxiliary seal 


C of fele or metal is mecessary. 
Use your Priority to secure 
" McGILL ‘“‘Solidend’’ Superiority. 


BEARING DIVISION 
MANUFACTURING CO., 1050 N. Lafayette St. 
INC.,— Valparaiso, Indiana 





Precision- Built 
for Exacting 
Applications 


Eicor D. C. Control Motors have earned their fine repu- 
tation through exacting service in both the commercial 
and military fields. Precision-engineered and built for 
aircraft radio and mechanical controls. Furnish maxi- 
mum power per ounce of weight. Wide range of types 
and sizes. Specialized Eicor engineering can be of real 
assistance to you in the problems of today—and tomorrow. 


E1rcor INc¢. 1501 w. CT ee ee 


DYNAMOTORS « D. C. MOTORS + POWER PLANTS « CONVERTERS 
Export: Ad Auriema, 89 Broad St., New York, U. 5. A. Cable: Auriema, New York 












with a word above. However this is no easy job, It 
must be remembered that the insulation thickness shoul 
be small compared to the particle size to keep the 
length of individual air gaps to a minimum. It must be 
strong and tough enough to withstand the molding pres. 
sures without fracturing. It must withstand the sinter. 
ing temperatures without melting, breaking down o 
disintegrating. It should have a permeability of unity 
an infinite electrical resistance, and be chemically inert 
All these conditions are realized by coating each particle 
of the powder with a ceramic material having a thick. 
ness of the order of 0.00002 in. 

In the design of a core for a particular inductor the 
electrical designer is not restricted to the exact propor- 
tions of the powders available commercially but he cap 
dilute the iron-nickel alloy with iron powder to obtaiy 
the exact properties desired. 

Also for those applications where it is imperative to 
prevent the inductance from varying with temperature. 





Fig. 9 "[HESE oil-less bearings are produced to accurate 
dimensions from pure metal powders and offer the 
Opportunity to secure precisely the right composition 

: in the job that the bearing is to do. 


so disturbing the frequency of a turned circuit, the 2 
per cent molybdenum, 81 per cent nickel, 17 per cent 
iron powder can be stabilized by the addition of a small 
percentage of nickel-iron powder having a 12 per cent 
molybdenum content. This 12 per cent molybdenum, 
nickel iron mixture has a very low Curie or non- 
magnetic point (approximately room temperature) and 
below that point it has a large negative temperature 
coefficient. Hence temperature compensation over an} 
range can be obtained by the proper mixttire of the two 
constituents. This illustrates again the extreme flexi- 
bility of the powder metallurgical technique. 


PERMANENT MAGNETS, TOO 


VEN though permanent magnets produced from 

metal powders already have received so much at- 
tention in the technical literature, no article on powder 
metallurgy would be complete without some mention 
of this application. The amount of useful work that a 
magnet can do is expressed by the maximum energy 
product BHmax where H is the magnetizing force and B 
is the resulting magnetic induction obtained over that 
section of the hysteresis loop from By to — He, namely 
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Dont touch our original drawings 


We PRE S ERVE them 


as records only— use PHOTACT 
prints to take the abuse of 
frequent handling. 


“We've learned our lesson. There was 
a time when our tracings would be- 
come blurry smudges within days after 
they left the drafting board. If they 
weren't being man-handled in the 
office, they were taking a beating in 
the blueprint room—and turning out 
mighty poor blueprints at the end. 


“But not now. Now, just as soon as 
a pencil or ink tracing is completed, 
we make a Photact print of it. Then 
the original goes into the files for safe- 
keeping as a permanent record. 

‘““Photact preserves our original, be- 
cause the Photact print takes the place 
of that original as the ‘master’ for 
reference and reproduction. 

‘““Photact also restores the old, 
worn-out drawings. We take one of 


these limp, over-age drawings—put it 
through the Photact process—and 
come out with a new ‘master’ with 
lines clearer, opaque and ink-like. 
““And, of course, Photact duplicates 
our originals. From the negative, we 
make as many prints as we need—on 
Photact paper or cloth. They are ideal 
for government requirements. We also 
send them to subcontractors and 
branch plants, because each Photact 
print can be used for any number of 
top-quality black-line or blueprints.” 


K 


For complete information about the 
Photact process and Photact papers 
and cloths, write: Photact Department, 
KEUFFEL & ESSER CO., Third & Adams 
Streets, Hoboken, New Jersey. 


EST. 1867 


KEUFFEL & ESSER CO. 


NEW YORK « 


HOBOKEN, N. J. 


CHICAGO + ST.LOUIS + SAN FRANCISCO + LOS ANGELES 


DETROIT 


MONTREAL 






















































ANOTHER 
SPECIAL BY 
PROGRESSIVE 


Number 1! of o Series 
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% No need to “write down” 
your specifications so far as the 


insulating material is concerned! 
LAVITE . . . nature’s own prod- 


uct . . . is still pre-war in its 


New York Cleveland 
50 Church Street 3682 Ingleside Rd 
J. A. Tompkins F. W. Luther 
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For special heads, threads, finishes, 
ral on fastenings of any metal or 
alloy adapted to cold-upset—depend 
on Progressive. 25,000,000 is our 
weekly output; customer satisfaction 
our daily achievement. 


O/T SYA ag 
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high dielectric and mechanical 
strength, low moisture absorp- 
tion and resistance to heat, rot, 


acids and fumes. Test samples 


gladly supplied on request. 


VR 


Main Office & Works: Chattanooga, Tenn 


New England Chicago 
P.O. Box 196 549 W. Randolph St 
Needham, Mass 


Los Angeles, 4116 Avalon Blvd., Electrical Manufacturers Supply Co 








the demagnetization curve as shown in Fig. 8, Even 
though BHyax is the maximum product and js not 
obtained when B is a maximum, By, or when H js 

B, and H, are of interest. By is the residual magnetism 
of the magnet and H, the coercive force. The coercive 
force is the torce which must be applied in the opposite 
direction to Overcome the residual magnetism, B,, and 
completely demagnetize the magnet. The use of a mix. 
ture of nickel, cobalt, and aluminum produces a perma. 
nent magnet of high coercive force with an extremely 
high maximum energy product. 

The presence of the cobalt in the material makes it 
extremely difficult to machine so it is made in powder 
form, compressed, and sintered to produce the magnet, 

Oil-less bearings steadily are becoming more and more 
a requirement for electrical products, particularly fo; 
those applications which are not subject to routine 
inspection and maintenance. Because of this demand 
bearings made by the powdered technique have takep 
a very prominent position in the field. Bearings made of 
powdered metals can be produced to very accurate 
dimensions if the sintering is followed by a sizing opera- 
tion to control various dimensions. 

The composition of the bearings can be controlled 
within very close limits. Porous bronze alloy bearings 
are made from the pure metal powders, the alloy being 
formed in the sintering process. Hence there is no 
opportunity for the variation in composition in the melt 
and the danger of slag inclusion or casting imperfections 
is eliminated. This procedure leads to a very smooth 
bearing with a low coefficient of friction and quiet per- 
formance. No one composition is satisfactory for all 
bearing applications. 

Babbitted bearings also have been greatly improved 
by the use of powder metallurgy. A matrix of copper 
and nickel powder is bonded to the steel backing in the 
sintering process. The copper atoms migrate into the 
steel forming a strong bond between the spongy matrix 
and the steel backing. The matrix is then compressed 
under high pressures so that there will be no additional 
compression under normal loads. The babbitt is added 
to the matrix by exhausting the air included in the 
matrix so that the atmospheric pressure on the babbitt 
forces it into the pores. This produces an extremely 
satisfactory babbitted bearing that outwears the ordi- 
nary bearings of this type two to five times. 

Major powder metallurgy applications are: 

1—The production of parts with particular physical 
or electrical properties. 

2—Mass production of small structural parts which 
do not require great strength. 
3—Production of parts with a minimum of scrap 
from expensive raw materials. 

4—Production of refractory materials that cannot 
be produced by ordinary metallurgical processes. 

Among those organizations active in the field of powder 
metallurgy and including those cooperating in the gathering ot 
data upon which this discussion is in large part based are: 
Advance Solvents and Chemical, Aladdin Radio Industries, 
Amplex Div. Chrysler, Henry L. Crowley, Bound Brook Oil- 
less Bearing, Callite Tungsten, Fansteel Metallurgical, General 
Electric, General Bronze, Gibson Electtic, Hardy Metallurgi- 
cal, Keystone Carbon, P. R. Mallory, George S. Mephan, 
Metals Disintegrating, Metals Refining, Moraine Products Dv. 
General Motors, Plastics Metals, Powder Metallurgy, Pow- 


dered Metals Institute, Stackpole Carbon, U. S. Graphite, 
Westinghouse Elec. & Mig. 
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B. all A Dunco Mechanical Latch-in, Elec- 5) and “midget” (Series 51) sizes and 
a mix. trical Reset Relay never forgets! wr = —* with practically any contact arrangement 
perma- Energizing the lower coil closes the Hh that may be required. Together with 
tremely armature which is automatically latched Tt hundreds of other Relays and Timers for 
os) in place until it is re-opened by ener- © T>7-—® a wide variety of uses, they are described 
vil gizing the upper coil. Thus, the contact ~ in the 48-page Dunco Catalog and Relay Data 
OW Cle 

nae “remembers” unfailingly which coil was last Book. Copy gladly sent upon request. Please 
nd nal energized, and remains in position until it is mention company connection. 
arly for released by energizing the other coil. 
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made of As with anything else, it pays to buy Re- 
accurate lays and Timers from a concern which, for 
 opera- years, has specialized on such production 

exclusively. Dunco offers relay-timer users 
a complete line covering almost every 
ntrolled quality application PLUS a broad engineer- 
bearings ing background in relay selection and use. 
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MULTI-SPEED MOTORS 





Continued from p. 80 


single starting winding used in conjunction with a spe- 
cial centrifugal switch (Fig. 6C), so the motor always 
starts on high speed regardless of how it is e nected. 
As the motor comes up to speed the centrifugal switch 
opens and the motor operates on whatever speed is 
called for by the external connections. When this method 
is used it is necessary to have the high and low speed 
windings in series when operating at low speed. 

These motors use simple external switching which, 
in the case of automatic control, means a saving of 
many dollars in control equipment alone. There is little 
to choose between circuits in Fig. 6A and C, but Fig. 6B 
with its compromise starting winding involves more 
risk of poor starting torque. 

The current of Fig. 6C requires a little more ex- 
planation. For high speed, line 1 is connected to lead 1 












1. Cotton inter-weave be- 
tween wire turns and layers 





9. Non-insulated coil 





/| 4.5. Main 2 




























3. Paper-insulated coil 


“HS. START 


Manufacturers operating No. 96 or No. 103 Universal 
Coil Winding Machines find that these advantages pro- 
vide the important benefits of increased production LINE 
and improved quality: 2| AIGH| Low 

Quick adjustments from one coil type to another. H.S. MAIN 
Change gears governing wire turns per layer are self- CONTROL 

. : 7 » ” SWITCH 
contained. Wire cams are adjustable from 14” to 314 L.5 MAIN 
coil length (3” to 8” on No. 103). Unrolling tensions 
are adjustable for wide range of wire sizes. Receding- 
type guide holder accommodates coils in various sizes. 

Accuracy of winding. Wire and cotton are 

uided mechanically. Winding is automatically stopped 
a completion of required number of turns, or upon “4.5, MORIN 4.5.MAIN 
automatic detection of a break. 

Ease of operation. With these machines, coils of A.S.START . 
extreme accuracy can be produced even by unskilled 
workers. Hand-wheel provides slow start. Disengage- 
ment of clutch facilitates revolving of arbor while 
tieing or covering completed coil. 

Increased production. In addition to time sav- 
ings resulting from above conveniences, higher wind- 





Fig. 6 MOTORS with separate high and low speed 
main windings can have separate starting 

windings too (A); a compromise winding used for 

both (B); or only one starting winding (C) which 


ing speeds increase output per machine. For example, always starts as though for high speed. Connec- 
the No. 96 Winder produces insulated coils at as high tions are: high—line 1, lead 1; line 2, lead 2 and 
as 1500 RPM, uninsulated coils at 1800 RPM. low—line 1, lead 1, line 2, lead 3. 


Low cost. Durability of construction assures long 

life with minimum expense for replacements. 

and line 2 to lead 2. The starting winding and high 
speed main winding are directly across the line until the 
centrifugal switch opens the starting winding. For low 
speed line 1 is connected to lead 1 and line 2 to lead 3. 
During the starting period the low speed main is shorted 
out of the circuit so the motor is connected for high 
speed until the centrifugal switch is opened. When the 
centrifugal switch is opened the starting winding is no 
longer in the circuit but both high and low speed main 
windings are in series. The motor will then operate at 


UNIVERSAL WINDING COMPAN Y Biaiicat mc 


PROVIDENCE, RHODE ISLAND Another two speed circuit uses one set of windings 
uniformly distributed throughout the stator. The 





43.E.6 


A Wide Range of Winding Machines for a Wide Range of Coils 
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... and the metal found uniquely suited 
to this corrosive, high-temperature job was 


one of the INco Nickel Alloys 


Do you need a metal with a combination of unusual 
properties? 

Are you faced with a problem . . . involving pro 
duction now or after the war... demanding metal 
characteristics that are out of the ordinary? 


If so, it’s entirely possible that one of the INco 
Nickel Alloys has the properties you seek..For exam- 
ple, consider the conditions  sur- 
rounding the immersion heating ele 
ment, used in molten salt baths, re 
ferred to above. 

Fused salt baths are commonly used 
for heat treating metal shapes and 
parts. The parts are immersed in the 
molten salt which heats them to 


Close-up of special Nickel-sheathed im 
mersion heaters that heat sodium-nitrate 
to 980° F. for use in heat-treating dura 
lumin parts for fighting planes. 


MONEL . “K” MONEL - “S” MONEL - “R” MONEL - “KR” MONEL 


INCONEL - “‘Z”’ NICKEL - NICKEL 


7 


AT 1000 F. 


1000°F, or other desired temperatures, rapidly, uni- 
formly and without oxidation. 


Electric heaters of the immersion type are used to 
melt the salts and hold them at temperature. The 
sheathing of these heaters must withstand an ex 
tremely tough set of conditions. 


Few metals can stand up at red heat for any time 
without warping and scaling. Very few can indefi- 
nitely withstand destruction by the corrosive action 
of molten salts at 1,000°F. But one metal that does 
both is Nickel. 


Nickel resists corrosion and embrittlement by the 
salts. It also retains good mechanical properties at 
these high temperatures. Detailed information anJ 
data are given in our bulletin “Engineering Proper 
ties of Nickel”—yours for the asking. 

Your problem may be entirely different—but what- 
ever special characteristics you need in a metal, you 
are invited to call upon INco’s Technical Service for 
information and data. You, too, may find that an 
Inco Nickel Alloy will provide just the solution you 
have been looking for. 


The International Nickel Company, Inc., 67 Wall St., New York, N. Y. 


INCO 
NICKEL 


ALLOYS 


Sheet ...Strip...Rod... Tubing... Wire... Castings 
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FLEXIBLE in Range... 


RIGID in Quality! 





* Witco THERMOMETALS (thermostatic bimetals) have the flexi- 
bility to meet any temperature control or electrical resistance re- 
quirement—and the quality to maintain a tradition of excellence, 
which has continued unbroken for more than a quarter of a century. 


* Now functioning separately, now operating in conjunction with 
Witco Electrical Contacts, Witco THERMOMETALS are helping 
America win the war of the air, the sea and the land—helping 
through their matchless performance in Oil Temperature control, 
compensation in voltage regulators, and dependable action in many 
precision instruments. 


* Moreover, Witco Aeralloy Electrical Contact Points are setting 
HIGH standards of service in aircraft MAGNETOS. Other Witco 
Electrical Contacts are in tank, gun and ship applications—other 
Witco THERMOMETALS in various instruments for the Army and 
Navy. 


* A SrncLe Source or Suppry. WIxco facilities permit manufac- 
turing customers to secure both electrical contacts and thermostatic 
bimetal from a single source. This is important, for materials from 
these two groups are frequently used in conjunction, as parts in the 
same device. The most effective use of one necessitates a knowledge 
of the other. Witco sales and engineering representatives are fa- 
miliar with both Electrical Contact and THERMOMETAL application. 
Send us your problems for analysis. 


Witco Propucts Are: Contacts—Silver, Platinum, Tungsten, 
Alloys, Powder Metal. Thermostatic Metal—High and Low Tem- 
perature with Electrical Resistance from 24 to 530 ohms per sq. 
mil,-ft. Precious Metal Collector Rings—For rotating controls. 
Jacketed Wire—Silver on Steel, Copper, Invar, or other combina- 
tions requested. 


THe H. A. Witson ComMpPANy 
105 Chestnut St., Newark, N. J. 


Branches: Chicago * Detroit 











number of poles, and consequently the speed, is changed 
by reconnection of these coils. Assume, for example, 
that we want a 4 to 6 pole motor using a 36 slot stator. 
The stator is wound with 36 coils. For high speed they 
are grouped into 4 poles of 9 coils each, two parallel] 
paths. For low speed they are regrouped into 6 poles of 
6 coils each, all in series. This is covered by Fig. 7. 
Another circuit uses the consequent or induced pole 
idea but induces only the number of poles required. Ip 
a 4-6 pole motor, for example, two coils will be perma- 
nently connected together into two groups and these 





Fig. 7 


“THs split phase arrangement has reconnecting 
coils distributed evenly through stator. For 

high—line 1 to leads 1 and 2, line 2 to lead 3. 
For low—-line 1 to lead 1, line 2 to lead 2. 


groups connected in parallel for 4 poles. When these 
groups are connected in series, it is done in such a 
manner that two more poles are induced, as in Fig, 8, 

Two speed motors of the type where the number of 
poles is changed have an advantage over those where 
the low speed is attained by slip in that they can be 
used where the load is variable—as on a grinder or 
drill. A motor which depends on slip for the low speed 
runs practically up to high speed at no load. Its speed 





Fig. 8 ‘Two poles are induced when groups of coils are 


placed in series for low speed. Parallel con- 
nection gives high speed operation. 


decreases as the load is applied, thus eliminating it 
from the field of specification where the load is variable. 
Motors such as choke coil, shaded pole, and low-torque 
one-value capacitor motors are confined to the field of 
fixed loads and are used primarily for driving fans of 
the direct connected propeller type. 

While the starting torque of the two-speed split-phase 
motor is greater than that of two-speed slip-motors it is 
sometimes not high enough to start certain loads as for 
example certain belt driven blowers. A number of 
manufacturers making two speed split phase motors can, 
by using a special winding with a condenser in series 
with the starting windings, furnish a two speed capacitor 
start induction run motor. This motor will start well. 

Repulsion-start induction-run two-speed motors are 
also used. This type motor uses two separate main 
windings, one for the high speed and one for the low 
speed. Its speeds are therefore definite and it can be 
used for such variable loads as grinding. 
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Coils are one of the tremendous trifles of this war. Many 
ey ae aia lato eet 31° la io eel dale toh Mliil ola melee 
poses, are either manufactured by Anaconda or wound 
with Anaconda magnet wire. With victory, these important 
trifles will be eager to fill your urgent peacetime needs. 
are 
on- 
ie e peacetime (tOmoriow 
ting it ‘ 
ariable. : ; ; 
sora Perhaps we can talk about a coil problem... When we both can keep it you can again take 
Feld of how thoroughly we’re organized to help you advantage of Anaconda service and the bene- 
fons of on such a problem only military censorship fits derived from the single product control 
forbids telling now. Or it may be that you ‘from mine to consumer’ backed by years of 
t-phase manufacture your own coils and will be in- continuous metallurgical expe- 
rs it is terested in discussing magnet wire—any shape rience. 43230 
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< and production. 
rt well. 
ors are 
fe. main 
the low —s 
can be c c 
TURING JUNE 1943 









E For Your Laboratory, Product, or Production Line 


CONSTANT VOLTAGE 


toads 




































Output voltage 110, 115, 120; 1% accuracy. 
* input range 95 to 130 volts. « Indepen- 
dent of load. * No moving parts. * High 
efficiency. x Power factor better than 90%. 
* Negligible time constant. * Sizes from 
15 to 2000 watts. 


ste torment aman aneantgn eenpant 


EXPORT DIVISION: 160 VARICK STREET 


FOLDING DOUBLE CUPPED 
* WASHER LUGS x 


A SIZE and TYPE for every need! 


WITH OR WITHOUT INSULATION GRIP 
SMALL OR LARGE SCREW HOLE 


For Standard, Extra Flexible Stranding and Solid Wire 
Made of Copper—Wire Sizes No. 18 to 6 


/KRUEGER & HUDEPOHL 


Solderless Terminal Lugs and Connectors 


rt AND VINE STS. CINCINNATI, OHIO 
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VOLTAGE CONTROL 


ee 
Continued from P- 96 


rectiher. The regulating resistor is a bank of flat. coated 
resistor units which are mounted on the back of the 
panel and resistance adjustment is by means of a contact 
assembly and control bar. The contact assembly cop. 
sists of a series of contact buttons connected to flat 
beryllium springs which support the contacts and also 
carry current from the contact to the terminal to which 
the wires from the resistor plaques are connected, The 
contact bar is a flat bar mounted at an angle to the con- 





LIDE wire rheostats :s 

offered by several makers. 
A—With calibrated dial and 
friction drive of sliders. B 
Suitable for close regulation 
over a wide range. Recessed 
porcelain tube improves heat 

dissipation 





B 


tacts. As the solenoid moves this bar up or down, more 
or less of the contacts are touched by it, thereby shorting 
out or inserting more or less resistance into the exciter 
field of the generator. 

A control rheostat is provided to permit adjusting the 
values of the ac. voltage which the regulator maintains, 
the minimum range of adjustment being + 10 per cent 
from rated value of voltage. 

Several types of regulators are designed for load yolt- 
age regulation as well as for the regulation of voltage of 
small individual generators by stabilizing the field cur- 
rent of dc. generator, or of an exciter when employed 
for voltage regulation of ac. generators. A familiar form 
of this type of regulator is the carbon pile widely em- 
ployed for the stabilization of the voltage of generators 
supplying current for aircraft, tank, ship or train lighting 
systems, domestic lighting plants, radio transmitting 
stations and in connection with battery-charging equip- 
ment. They offer considerable flexibility. 

Such regulators operate on the principle that with a 
stack of graphite discs of carbon, pressure on the disc 
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SEYMOUR MFG. CO. 


49 Franklin Street 
SEYMOUR, CONN. 
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In these war times, with unprecedented strains 
being put upon brazed and welded joints and 
seams in planes, jeeps and other field equipment, 
use the best welding rod available. No less! 


Seymour Phosphor Bronze time-tested rods are 
specially alloyed to produce homogeneous welds 
of high tensile strength. Their high, uniform qual- 
ity is the result of long experience in manufactur- 
ing Seymour Phosphor Bronze sheet, wire and rod 
for fabrication. Supplied under war regulation 
through your welding supply house. 
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To Windings 
DOLPH’S INSULATORS | 


Especially recommended as an over-coat 
to previously treated windings, DOLPH’S 
Insulators provide maximum resistance to 
caustics, acids and corrosive fumes which are 
found in chemical plants, paper mills, etc. 






















The finish which is extremely glossy pre- 
vents the adherence of dust and carbona- 
ceous particles. These Insulators also provide 
a tough film which is absolutely oil and 
waterproof. 


Assure yourself that your electrical equip- 
ment is well protected against corrosives, 


etc. by specifying DOLPH'’S. 


CHECK THESE FEATURES 


UT 


1) 
SH 


Oilproof High Arc Resistance 
Waterproof Fast Air Drying 
Acid Resistant Glossy, Tough Film 
Alkali Resistant Good Adhesion 


High Dielectric Strength Easy Application 
Interior and Exterior Use 


JOHN C. DOLPH COMPANY 
Insulating Varnish Specialists 


1648C Emmet Street, Newark, New Jersey 
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produces a change in conductivity inversely proportional 
to the pressure exerted.* Pressure on the discs lowers 
the contact resistance between each disc while a decrease 
of the pressure increases the resistance. In one type of 
such stabilizers the discs are of about 2 in. diam. and 
from Y%4 to Yo in. thick, the thickness of the stack 
determining the inherent resistance of the pile. The 
capacity of a single pile regulator ranges from 50 to 75 
watt while the total capacity may be increased by the 
use of two or more piles connected in series or parallel, 
lor the control of the output voltage of a dc. genera- 
tor the resistance of the graphite pile is placed in series 
with the generator field for control of the generator 
strength. For control of the output voltage of an ac. 
generator, the regulator operates in a similar manner on 
the field of the de. exciter and thus governs the strength 
of the exciting voltage applied to the alternator’s fields. 
\Vhen used for the control of the exciter of an ac. genera- 
tor, the best results are obtained if the regulator is sup- 
plied with a de. rectified supply from a control panel 
equipped with rectifier tubes, control rheostat and grid 
control bridge. This control not only rectifies the cur- 
rent supplied to the coil but so amplifies the changes in 
coil current produced by departures from normal voltage, 
that regulation is provided within = 1 per cent of normal, 

\When this type of controller is employed in connection 
with battery charging equipments, the use of a reverse 
current relay is essential. Such a relay will prevent the 
discharge of the battery should the generator stop or 
fail. The control panel for this relay will automatically 
close when the voltage reaches a predetermined value 
above that of the battery and open on a flow of current 
from the battery to the generator. 

In another type of a magnetically operated stabilizer, 
the carbon discs are replaced by an adjustable ohmic 
resistance element which is actuated by changes in line 
current to correct excitation conditions in the generator. 
This is effected by the use of two or four stacks of re- 
sistance plates, a lever, and a linkage system. Under 
the influence of a solenoid, this linkage system imparts 
a slight movement to the resistance stacks. By the 
tilting motion actuated by this linkage movement, any 
change in the voltage of the generator is stabilized by an 
altering resistance to provide correct output voltage. 

The resistance plates making up the stacks are com- 
posed of special non-metallic resistance material and 
each plate is fitted with a silver button inserted in the 
front end while the plates are separated by insulating 
spacers at the rear of the stack. Metal contact plates 
located at the center of each plate are thicker than the 
protruding portion of the silver buttons or the insulating 
spacers and thereby act as fulerums on which the plates 
may be tilted. The plates also make a resistance path 
for the current through the center of the stacks when 
the rheostat is in maximum resistance position. There 
is no electrical contact between the metal plates them- 
selves since they are separated by the resistance plates. 
The top plate of each stack is of metal to act as a con- 
tact plate for the complete stack. The bottom resistance 
plate of each step rests on a copper bracket which serves 
as a contact plate and forms a circuit to the adjacent 
stack. All stacks are connected in series. 

The sensitivity of automatic resistance regulators, 


‘See “Motor Starters for Wartime Product,” March 1943. 
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JOHNSON 


SETA TI 
970 S$. MILL STREET 


@ In the last war it was the ‘‘Fight- 
ing 69th."’ Today it’s the ‘British 
8th.’’ Reports of successful battles 
carry the names of the units... 
and the commanding officers. 
Yet, the privates do the fighting. 


In the battle of production, 
miracles are taking place every 
day. Some mechanical device 

. a machine tool. . . a giant 
press . . . a welding machine has 
changed our conception of what 
to expect in both quality and 
quantity of armament. These are 
the units of production. Hidden 
away in every mechanical unit 
are bearings .. . carrying the 
load . . . adding speed and pre- 
cision . . . reducing friction. They 
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COMPLETE 
SLEEVE 
BEARING 








PRIVATE SOLDIERS of INDUSTRY 


are The Private Soldiers of 
Industry. 


Johnson SLEEVE TYPE Bear- 
ings are doing their share. You 
can find them in every industry 

. in every type of mechanical 
unit. An extra measure of service 
built into every Johnson product 
enables them to quietly and effi- 
ciently establish new records of 
performance and bearing life. 


When you are designing a new 
product . . . or improving an old 
one . . . consult with Johnson 
Bronze. We can help you select 
the correct bearing for each 
application. A Johnson engineer 
will assist you at your conven- 


ience. Write TODAY. 
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BRONZE 


HEADQUARTERS 
NEW CASTLE, PA. 








































BUILT WITH 


Watch-like Precision 


KILFUL creative engineering and fine materials 
are factors, but even more important is the 
extreme precision with which DRAKE Pilot Light 
Assemblies are made. Their long life and dependable 
performance reflect the infinite tolerances employed. 
Speedy deliveries are the result of large capacity. 
high-speed methods and machinery. Get the 
ORIGINAL DRAKE Pat- 


ented Features. Specify 


Ke * “DRAKE?” for all the Pilot 
SxS td Light Assemblies you use. 


Do you need our catalog? 
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a)"’) +PILOT LIGHT ASSEMBLIES 
OCU ea Uh 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 


9609 W. JACKSON BLVD., BELLWOOD, ILL. (Chicago Suburb) 
TUBULAR AND SPLIT RIVETS IN ALL RIVET METALS 
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which will vary slightly with the type, size and many- 
facturers’ designs, will range from+ % per cent to 
“3 percent. Sensitivity represents the band or zone of 
voltage, expressed in percentage of the normal value of 
the rated voltage, within which the regulator will hold 
the voltage under steady load conditions. 


Among those organizations active in the field of voltage stah- 
ilizers, regulators and rheostats, and including those cooperating 
in making available data upon which this discussion is in large 
part based are: Acme Electric & Mfg., American Transformer 
\mperite, Benwood Linze, James G. Biddle, Burlington Instry- 
ment, Clark Controller, Clarostat Mfg., Delco-Remy, Electron 
Equipment, Ferranti Electric, General Electric, General Radio 
H-B Electric, International Resistance, Ohmite Mfg., RCA 
Victor Div. Radio Corporation of America, Raytheon Mfg, 
Rex Rheostat, Safety Car Heating & Lighting, Sola Electric. 
Stackpole Carbon, Superior Electric, Herman H. Sticht, Syl. 
vania Electric Products, Thordarson Electric, United Trans- 
former, Ward Leonard Electric and Westinghouse Electric 
& Mfg. Companies. 
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This motion insures that the contacts are cleaned, giv- 
ing a good electrical connection. At the same time, 
however, the contacts are worn away, more especially if 
they are of a soft metal. Thus, from the point of view 


CONTACT 
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[ INTACT bounce as represented by loops at top causes 

the current-versus-time behavior charted in the lower 

part of the graph. Excess heating will result from such 
faulty operation See text 


of making the circuit, the specification of contact must 
take into account the speed of operating of the mech- 
anism—with a fast make a hard material is essential. 
In the usual circuit, inductance delays the rise of cur- 
rent, but in a capacity-inductance circuit, the initial 
current may rise to quite high values. So that once 
the circuit is made, there should be a very definite con- 
tact, otherwise heating will result and cause trouble. 


CONTACTS MUST KEEP COOL 


\ , TJ HEN the circuit is closed successfully, a cur- 

rent will flow between the surfaces of the con- 
tacts. The surface is usually in the nature of point 
contacts. The resistance of such a contact has been 
investigated by many workers and there is a general 
agreement that this resistance is purely ohmic (linear 
relationship between current and voltage). As far as 
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The Rockbestos Constructions 
That Assure Dependable Wire Performance 
1. A tough, rugged asbestos braid, 


resistant to heat, flame, moisture, 
oil, grease and corrosive fumes. 


2. Felted asbestos insulation impreg- 
nated with heat, flame and moisture- 
resisting compounds will not dry 
out, become hard and brittle, or 
burn. Serves as a heat-barrier against 
high ambient temperatures in 
A. V. C. construction. 


3. Lubricated varnished cambric for 
high-dielectric strength and added 
moisture resistance, protected from 
heat, flame, and oxitealen between 
two felted asbestos walls. 


4. Felted asbestos insulation 
that withstands conductor-heat- 
ing overloads and won't burn 
even when exposed to copper- 
melting arcs. 


5. The conductor is perfectly 
centered in helically applied in- 
sulation and will always re- 
main so. 


122 different wires and cables developed for 
severe operating conditions by Rockbestos. 





















cna oe 


Dampness, humidity and moisture often raise hell with wire. . . 
also with the performance of your electrical equipment. That's why 
many manufacturers and users of rheostats, electronic devices, switch- 
boards, motors, testing equipment and other electrical apparatus spec- 
ify Rockbestos wire and cable. They know from experience, that 
Rockbestos has ample moisture resistance, and in addition, provides 
heatproof and fireproof protection. The tough permanent asbestos insu- 
lation resists heat, flame, moisture, oil and grease. It won't bake 
brittle, crack, swell or rot. Prevent wire failures in your products with 
Rockbestos wire, cable and cord. 122 standard types give you a wide 
range of selection. For recommendations, write nearest branch office or: 
Rockbestos Products Corp., 788 Nicoll St., New Haven, Conn. 


ROCKBESTOS 


The Wire with Permanent Insulation 
For VICTORY x Invest in United States War Bonds x 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. 
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MORGANITE 


g industry's 


vast production needs 


In every type of motor, generator and 
dynamotor—in both main and auxiliary 


drives—MORGANI 


TE brushes are vital 


to essential-industrial production. They 


have the ‘guts’ to 


consistently deliver; 


engineers and production men know 
these brushes by past performances. 


MORGANITE brushes eliminate service 
interruptions, tie-ups and work stop- 
pages. The remarkable results achieved 


for industry over 
being duplicated 
for the war-effort. 


the years, are now 
and even surpassed 


MORGANITE engineers will gladly col- 
laborate in the solution of your brush 
problems; your inquiries are invited. 


WRITE FOR DATA BOOKLET. 


The MORGANITE 30-page 


informative booklet i 


able on request without ot. 
ligation. The correct type, 


material and applicat 
described in detail. 


s avail. 


ion are 


Me La 





MORGANITE BRUSH CO. 


LONG ISLAND 


pPetates 
CITY, NEW YORK 
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is known, there is little or no electronic conduction, ag 
the electric field across the gap is too small to initiate 
it. Resistance appears to depend on the pressure ex. 
erted between the two contacts. 
Bh 2h 
where (P) is the pressure in grams between the two 
contacts and (K) and (n) are constants. 


This has been ex. 
pressed as 


Such a law 
may be devised from purely theoretical considerations, 
In table below are shown the values of (K.) and (n) 
for certain types of contacts. 


Contact Form n K 
Point to Point l4 00023 
Cylinders crosswise ly, 00020 
Planes (normal 1 .00040 
Planes (tinned) .000125 
Planes (oxidized 34 .00017 


The general conclusions reached, therefore, are that 
the resistance varies inversely as the pressure, and that 
a smooth contact has a higher resistance than one which 
is roughened slightly. In addition, contacts usually tar- 
nish with time due to the formation of oxides or of 
sulphides. The formation of such a film depends on 
the atmosphere and to a marked extent on the working 
temperature of the contact. In consideration of such 
films, which are usually of a semi-conducting or in- 
sulating nature, it appears that the steps in circuit mak- 
ing are: 1. A breakdown of the film requiring 10° volt 
per cm.; 2. A pilot spark which roughens the surface 
of the contact; and 3. Subsequent conduction by the 
metal bridges so established. 

Efficient conduction of the current across the gap 
requires a high pressure at the contact and contacts 
made of a material having a high conductivity both of 
electricity and heat and a high heat storage capacity. 
The last requirement amounts to keeping the contact 
cool. Should the heat be sufficient to soften the con- 
tact, conditions are then ideal for the initiation of an 
are and a lead to breakdown. 


ARCING COMES ON THE BREAK 


HEN the circuit is opened, stored magnetic 
and_ electric released. These 
cause a spark with subsequent evaporation of the ma- 
terial to a more or less degree depending on the melt- 
ing point of the metal of the contact. If the voltage 
and current conditions are suitable an arc will be 
formed. The subject of the electric arc has received 
a considerable amount of attention, both experimental 
and theoretical, without any finality being reached, due 
to the difficulty of correlating the results under dif- 
ferent conditions of operation. Briefly summarized, the 
pilot spark ionizes the gap, electrons being shot off the 
hot cathode. These electrons move under the influ- 
ence of the electric field, and may be absorbed by the 
anode. If those absorbed by the anode are replaced, 
by thermionic action, a very small current will be main- 
tained. Should the electric field be sufficiently strong 
to produce ionization by the collision, there will be a 
rapid increase in the current and the discharge be- 
comes self-sustaining. With a further increase of cur- 
rent an arc is established. 
The volt-amp. relationship of an arc varies with the 
materials used in the contacts. In general, they are 


energies are 
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PHOTOSWITCH provides modern ma- 
chinery manufacturers with more than “a 
50 types of electronic CONTROLS for. . 


Photoswitch\Level Controls are 
standard equipment on pumps, 
tanks, stills, refrigerating systems, 


etc. — control Jevel of any liquid 
(or powder) electronically. Control 
is floatless —jonly metal probe 


contacts material. Liquid itself, as 
it makes or breaks contact with 
probe tip, actuates electronic con- 
trol relay — autdmatically operates 
signals, valves, pumps. Reference 
Bulletin 1100. 
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Photoswitch Type A15 is one of 
a wide variety of photoelectric 
controls available for hundreds of 
machinery applications. Beam of 
light is projected across conveyor, 
bed of machine, or any area to 
be controlled, to the photoelectric 
control. Objects breaking beam 
actuate relay — operating electri- 
cal counter, machinery safeguard, 
stop motion mechanism, etc. Ref- 
erence Bulletins 310 and 312. 


PHOTOSWITCH Photoelectric and Electronic Controls provide completely auto- 
matic machine operation, release needed manpower, speed war production 
—can be incorporated in the design of any electrically operated machine, 
or can be quickly and easily installéd on machinery already in operation. The 
engineering staff of Photoswitch Incorporated will welcome the opportunity 
to assist in the solution of your automatic control problems. Write today for 
further details on standard PHOTOSWITCH equipment, or for recom- 
mendations on how PHOTOSWITCH controls can be adapted to meet 


your specific requirements. 


PHOTOSWITCH INCORPORATED 


PHOTOELECTRIC & ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 


CAMBRIDGE, MASS. °« District Offices IN ALL PRINCIPAL CITIES 
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Photoswitch Timers are universal for 
time delay and interval timing from 
-.05 sec. to two minutes. Extensively 
used on Injection Moulding Machines, 
X-Ray Apparatus, Automatic Spraving 
Equipment. Process Control, Automatic 
Machine Tools, Welding Equipment, 
Embossing Presses, Automatic Ship 
Whistle Control, etc. Electronic opera- 
tion eliminates moving parts, friction, 
wear — guarantees unlimited-life ac- 
curacy. Reference Bulletin 901A. 
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TE 


Photoswitch Controls are adaptable to 
practically all turbidity problems (even 
when transparency is very low) — 
actually “‘see’’ through liquids, report- 
ing minute turbidity changes invisible 
to human eye. Densometer in control 
circuit gives continuous meter indica- 
tion of turbidity change. Sensitivity ad- 
justment on control may be set so that 
relay will flash signal, sound alarm, 
operate valves or pumps — at any pre- 
determined degree of turbidity. Refer- 
ence Bulletin 315. 





Photoswitch Pilot Relays make possible 
the control of large currents by delicate 
mechanisms, or extremely light contact 
pressure. Used on textile looms, warp- 
ers and winders — also on paper process- 
ing equipment for stop motion control on 
break detection. Monitors feed, keeps pro- 
duction count, on automatic punch presses 
—also used as limit switch on machine 
tools. Reference Bulletin 900A. 
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S Since 1917 HANSEN has been 
the leading maker. Hundreds of thousands in use. Standard 
production model motor only 23/4’’ x 1 5/16" deep. Pulls up 
to 8 oz. direct load continuously at 1 RPM. Withstands 40 
below and 140 above zero. 

Standard timing machine only 31/4" x 3 1/32’ x1 15/16” 
with an unsurpassed gear train. 

Show your specifications to the HANSEN engineers or take 
up your engineering problems with them. 
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“WORLD'S LARGEST EXCLUSIVE MAKERS OF WORLD'S SMALLEST MOTORS" 
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hyperbolic and the current characteristics tend asymp- 
totically toward a minimum voltage. In other words 
below this voltage a current of any magnitude can be 
interrupted without arcing, even with the shortest pOs- 
sible contact separation. Herewith are given such volt- 
ages for some typical materials. 





Minimum 
Contact Material Arc Volt 
Carbon 18-22 
Copper 12:5 
Gold 15 
Platinum 16 
Silver (fine 12 
Zinc 12 
Silver-Palladium (30M 13 


When dissimilar contacts are used, the values are 
changed. In addition, it should be noted that such 
metals as zinc, cadmium, and some brasses have the 
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ae ene arcing current and voltage 
curves for various contact materials. Ordinate 
to which each becomes asymptotic represents volt- 
age below which arcing is impossible regardless of 
magnitude of contact separation and current 


property of maintaining an are only with difficulty. 
\llov values must be considered too. 

Another feature of conditions across a gap is the 
transfer of metal from one electrode to the other. On 
ac. circuits, this process is not cumulative as there 1s 
an even chance that a contact is positive or negative at 
the moment of circuit interruption. With de. how- 
ever, the polarity of the contacts is fixed. It has al- 
ready been pointed out that at break a spark 1s occa- 
sioned. Ina very small gap, the ions released from the 
anode by bombardment are drawn to the cathode. This 
results in the formation of a mound on the cathode and 
a corresponding pit in the anode. When the gap 1s 
widened, the electrons shot from the cathode collide 
with gas molecules and do not attack the anode. But 
they ionize the gap and set up an arc. So now the 
metal moves the other way across to the anode, leav- 
ing a pit on the cathode. 

It is impossible to be dogmatic about the selection 
of materials due to the large number of variables 
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Some time ago a well-known manufacturer of 
precision gauges wanted to investigate the pos- 
sibilities of ArmaSteel for micrometer frames. 


Frankly, the request caught us off guard. 


We think of ArmaSteel in terms of the parts 
we cast for tanks, trucks, armored cars, ma- 
chine guns, aircraft cannon, landing boats 
and subchasers. On this type of equipment, 
ArmaSteel has won an established place. It 
has replaced critical steels and alloys, reduced 
machining time as much as 50 per cent, and 


improved the performance of the finished 
part in many applications. But micrometer 
frames ...? 


The upshot of it is that micrometers with 
ArmaSteel frames are now serving industry. 
Very likely they are being used to “mike” 
some vital part that is also made of Arma- 
Steel. In any case, we have further proof that 
this versatile metal, possessing a wide range 
of physical characteristics which can be 
accurately controlled, is qualified for many 
uses yet unexplored. 


SAGINAW MALLEABLE IRON 
DIVISION OF GENERAL MOTORS 
Saginaw, Michigan 


*Reg. U.S. Pat. Off. 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 


CORPORA Pt 
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New Circular 


Shows How War 
Plants Control 
and Test Their 

Products Under 

All Atmospheric Conditions 


Send for Your Free Copy Now Describing 
These and Other Applicatéons: 


% MOISTURE ABSORPTION CONTROL 

% UNIFORM PROCESSING AND CURING 

% HEAT AND MOISTURE EVAPORATION 

* FAST PRODUCTION, OVEN DRYING 

% CHEM. RESEARCH @ BACTERIA CULTURES 
x GRADUATED COOLING FOR UNIFORMITY 
% PRECISION CHEMICAL DRYING 

% FABRIC, PLASTIC AND WOOD CURING 


Any Size up to Large Insulated Rooms 


If you have other war production problems where auto- 
matic temperature and humidity control can step-up de- 
ivery, prevent waste and insure uniform quality . . . then 
call on Anetsberger Bros. Write telling us the size of 
box or room, temperature and humidity range desired. 


Anetsberger Bros. fheac ime 


involved. Yet it is possible by classifying the Service 
as follows to give some of the more desirable properties 
of the material: 


WHAT IT TAKES FOR THE JOB 










Service Planned Properties Needed 
Frequency, of Operation Hardness 
Good wearing quality 


High speed closure Resistance to deformation 


Current-carrying capacity as de- | Good electrical contact 
termined by temperature limits | Absence of surface film 
Adequate pressure 
High melting point 
Good thermal storage 
Low electrical resistivity 


High voltage or current at make | A contact giving little metal 
or break deposition 





When the conditions of service have been analyzed, 
several materials may be found which will give equally 
satisfactory operation. A final selection then will be 
made on a basis of price. 

Perhaps the silver, tungsten and platinum groups are 
the most widely used. Silver is ductile and easily 
worked. It has a low contact resistance. Result of 
alloying silver with copper is hardening of the silver 
and making it suitable for circuits having a high speed 
closure. Contact resistance of this alloy is increased, 
As silver has a low melting point a high current tends 
to volatilize it. This defect has been overcome by the 
use of sintered mixtures of silver with molybdenum, 
tungsten or nickel. By this the good conducting quali- 
ties of silver are retained while volatilization is cut 


CONTACT-RELATED PROPERTIES OF METALS 


Elec- ] 
trical | Tem- | Specific Specific) Ther- 
Resist-| per- Heat | Heat | Weight) mal | Melt- 
Metal ance | ature | Cals of g/cm* (Conduc-| ing 
pin | Coefh- | gms Fusion |(20deg.) tivity | Point 
10-® | cient | deg. C. Cal/gm.| C.) Cal/cm*deg.C. 
ohms deg.C. 
cm? 
Copper 1.72 0.004 | 0.09 43.3 8.9 0.9 1083 
Iridium , 0.0037 | 0.0328 0.141 2350 
Gold ‘ 0.0036 | 0.0310 0.7 1063 
Molybdenum) §. 0.0050 | 0.0720 0.346 | 2500 
Platinum 0.00°9 | 0.032 0.165 | 1773 
Silver 0.0041 | 0.056 2 0.99 690 
Tungsten 0.004 | 0.034 0.40 | 3880 





down by presence of the second element. When silver 
is alloyed with gold, the surface film is no longer 
formed and the arc damping properties are improved 
to an appreciable degree. 

Platinum group exhibits high melting point, low 
contact resistance, and freedom from film formation. 
When platinum is alloyed with iridium, hardness in- 
creases rapidly. With over 30 per cent iridium, hard- 
ness is such that the alloy is difficult to work. This 
group together with the tungsten group is especially 
suitable for circuits having a high frequency make and 
break at moderate currents. 

Among those companies active in the field of laminated 
metals are: Baker, C. S. Brainin, Callite Tungsten, W. M. 
Chace, Cleveland Tungsten, Fansteel Metallurgical, General 
Plate Div. Metals and Controls, General Tungsten Mfg., Gib- 
son Electric, Keystone Carbon, P. R. Mallory, Makepeace, 
Metroloy Co., Spencer Thermostat, George Ulanet and H. A. 
Wilson companies. 
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Tuyrire* is a silicon-carbide ceramic 
material, dense and mechanically strong, 
having nonlinear resistance character- 
istics—the resistance varying as a power 
of the applied voltage. Its resistance char- 
acteristic is stable, and substantially 
independent of polarity or frequency. 
Thyrite has been used for many years in 
many important applications, including 
electronic. Thyrite can be produced in 
various shapes and sizes (those which 
can be successfully molded). 


Here are some of its 
MANY APPLICATIONS 


For protective purposes (to limit volt- 
age surges) 

As a stabilizing influence on circuits 
supplied by rectifiers 


As a potentiometer (The division of 
voltage can be made substantially inde- 
pendent of load current) 


For the control of voltage-selective cir- 
cuits, either independent of or in com- 
bination with electronic devices 


*Reg. U.S. Pat. Off. 
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Only the best is good 
enough for War Contracts 


Everyone who has done business with several 
molders knows that no two are alike. Their 
plants are different. Their experience is 
different. Most important of all, their mental 
attitudes are different. They see your require- 
ments from separate viewpoints—handle your 
work with varying degrees of competence and 
intelligence. 

Here at Auburn we think that when you’ve 
given a job to a molder you want to forget 
about it, knowing it will be done on time and 
right. You want the molder’s finishing to be 
perfect and his inspection hard-boiled. You 
want him to discard the seconds, the ““maybe- 
they’ll-get-by” pieces, so there will be no 
waste time in your own plant and your pro- 
duction line will keep moving. 

In short, here at Auburn, we think you want 
a molder capable of gearing his mind to your 
problems and of adapting his production to 
your needs. Any molder may give you your 
money’s worth. Only the molder whose equip- 
ment includes the ability to give you intelli- 
gent cooperation can give you the most for 
your money. If we can help the war effort by 


helping you, let’s get together at once! 


MOLDED PLASTICS DIVISION 


AUBURN BUTTON WORKS, INC. 


Molders of All Types of Plastic Materials by Compression, 
Transfer Injection and Intrusion Methods 


ESTABLISHED 1876 AUBURN, N. Y. 








WASHINGTON SAYS 
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tion Ordér L-277, issued subsequent to the amendment 
of M-9-¢ bars the use of copper and copper base alloys 
for certain current carrying parts of electrical Wiring 
devices. Order M-9-c prohibited the use of such mate. 
rials for non-current carrying parts. It is estimated 
an annual saving of copper and copper base alloys under 
the new order will approximate 1,500,000 Ib.  Substi- 
tute materials for copper and copper base alloys, such as 
carbon steel are referred to. According to the Building 
Materials Division, WPB, the use of steel will make no 
appreciable change in the quality or appearance of vari- 
ous items, although copper products might last a little 
longer. Under the order an electrical wiring device js 
defined as any unit of an electric circuit which does not 
consume electrical energy, but is used for the purpose of 
switching, tapping or connecting. Specifically, items 
affected include: sockets, lampholders, — switches 
(tumbler, push, rotary, snap, pull, door, pendant, cord, 
canopy and appliance), receptacles, caps, plugs, con- 
nectors, taps, etc. Exempt from the provisions are cer- 
tain items covered, however, by other orders already in 
etfect. The order does not apply to electrical wiring 
devices or parts to be used in aircraft, armament, elec- 
tric communication equipment, radio and_ electronic 
equipment, ships, tanks, vehicles, weapons and certain 
other direct and indirect war products. Such latter 
end-use classifications are exempted in virtually all 
similar W PB rulings. 

Used Second-Hand Motors. Cooperation with the 
[“lectrical Equipment Branch, General Industrial Equip- 
ment Division of WPB to get every idle motor and gen- 
erator back into active service has been urged upon all 
industry. Thus, General Conservation Order L-221 as 
amended offered restrictions on purchase orders for 
new motors and generators to provide full use of second- 
hand equipment. 


AND SO THEY SAY 
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through Congress; second, any relief then would have 
to take the form of giving back to industry some of the 
money it has paid in taxes, and that would be difficult.” 
Allen B. Du Mont, Allen B. Du Mont Laboratories, 
Inc. “Television is far simpler, much less expensive, and 
nearer the commercial stage than most people realize. 
We are working with studio cameras for direct or ‘live’ 
pickups. We are making good use of 35 and 16 mm. 
films for part of our programs. \We have evolved equip- 
ment for remote pickups either by special coaxial cable 
or by ultra-high frequency radio relay. For several 
years past we have been concentrating on the engi 
neering end until we now have a thoroughly commercial 
setup. For the past year we have been evolving the 
program end. Television will go commercial overnight. 
\We can set television definitely for immediate commef- 
cialization following the end of the war.” 
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A NEW LINE 







38 60 
CYCLES 


PER SECOND 
wo TO 150 VOLTS 


Sturdy and Simple in Design, Permanently Accurate 


Important new features of this line are—simpli- e not affected by wave form 
fied construction, with fewer parts—individual @ not affected by normal temperature 
reed activation so that the whole bank does not change or external magnetic fields 


oe re 
eR GD a ee ee ee ee Available in full range of frequencies—full range 
ting reed type of frequency meter offers these 


of types and sizes—full or half-cycle increments 
advantages: 


—sharp or broad response—wide voltage range. 


@ easy to read {Manufactured under Triplett 


@ needs no adjustment in service Patents and/or Patents Pending} 


@ low in power consumption 


@ exceptionally accurate Bulletin VF-43 just off the 


press. Write for your copy now. 


Jet INSTRUMENTS, INC. 


441-K CHAPEL STREET @© NEW HAVEN, CONNECTICUT 6-uBT-4 
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Baldor Motors have longer op- 
erating life because they are 
100% protected from dust and 
dirt and are of totally enclosed 
STREAMCOOLED, exterior-venti- 
lated construction. Windings 
are specially treated to resist 
moisture. These motors are 
liberally rated to stand long 
periods of overload. 


Illustrating forced air-cooling 
over entire exterior of motor frame 


BALDOR ELECTRIC COMPANY, ST. LOUIS 
District Offices in Principal Cities 
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RADIO PLANNING BOARD 


Set up by Radio Manufacturers Association with par- 
ticipation by IRE and the cooperation of the FCC jis 
the RTPB, or Radio Technical Planning Board, whose 
objectives, as expressed in the approved ‘Organiza- 
tion and Procedure,” are to plan and recommend such 
frequency allocation and systems standardization as 
will “expeditiously bring into the service of all peoples 
the advances in the radio and electronic science made 
during the war period in the interest of: 1. Expanding 
the radio and electronic services of the prewar period 
both at home and in the foreign field, and 2. Raising 
the standard of living of all peoples by the prompt 
development of new radio and electronic services.” 
Contemplated panels will be for allocation; spectrum 
utilization; HF generation; television and facsimile; 
direction finding and location; industrial, medical, and 
scientific equipment; standard broadcasting; UHF 
broadcasting ; relay systems; and radio communication. 


CONDUCTIVE RUBBER BOOSTS VOLTAGE 


For use in x-ray and heavy industrial equipment, cables 
with conductive rubber sheaths are being used _ by 
American Steel & Wire Co. to permit higher voltage 
transmission than could be achieved with previous 
materials used in the same type conductors. Charging, 
static, electricity, which deteriorates the surface of 
high voltage cables, is drained off by the application of 
external wire braid which works satisfactorily unless 
the cable is bent sharply or a space is in some other 
way caused to appear between braid and rubber cover 
to break this dissipation circuit. Use of a layer of 
conductive rubber under the braid solves the problem 
so that higher voltages can be applied. 


MORE POST-WAR STUDIES 


Such problems as future services, termination of war 
contracts, disposition of inventories, and peacetime 
employment will be the objects of scrutiny by a special 
post-war planning commitee of RMA. Meanwhile, 
other problems are being discussed by the association. 
Uniformity of draft board procedure is being urged and 
endorsement has been given to the WMC establish- 
ment of an electronic review board. How to keep cr 
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Accomplishment! 
BY THE MEN AND WOMEN OF NDIVER_HAPRIS 


‘For... more than seemed reasonable or 


possible a year ago”’ 


The men and women of the Driver-Harris organiza- 
tion deeply appreciate the honor of having conferred 
upon them the Army-Navy production award for 
high achievement in the production of war material. 
The Army-Navy “E” pennant over the plant will inspire 
this organization of war workers to even greater efforts. 


DRI\/ER-HARRIS COMPANY 


———— HARRISON, NEW JERSEY 


VITAL TO Branch Offices ye O: 1138 W. Washington Boulevard SAN FRANCISCO: 235 San Bruno Avenue 
LOS ANGELES: 445 South San Pedro Street CLEVELAND: 7016 Euclid Avenue 
victory” DE TROIT: 638 New Center Building SEATTLE: 2122 Fourth Avenue 
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PALNUTS «cer 


SWITCHBOARD 
ASSEMBLIES 
TIGHT! 





Thel-T-ECircuit Breaker 
Company takes no 
chances on loosening of 
bolted assemblies in its 
switchgear. This rear 
view of an I-T-E 2 pole 
“LX” withdrawal type 
Circuit Breaker shows 16 
places where PALNUTS 
are used to keep parts 
tight under vibration. 


Specify PALNUTS for Security! 
A switchboard can not give continued, trouble-free 
operation unless all parts stay tight in service. Because 
of this fact, many switchgear manufacturers safeguard 
bolted assemblies with Double Locking PALNUTS... 
and users specify them when buying. 


PALNUTSare single thread, tempered spring steel lock- 
nuts which are easily, quickly applied on top of the regu- 
lar nut. Their unfailing double-locking action holds 
tight under severe vibration and stresses. PALNUTS 
require but 3 bolt threads space, 
are light in weight, low in cost, 
may be re-used, assure perfect 
conductivity onelectrical connec- 





tions. They are also widely used 
on connectors, bus fittings, dis- 
connects, transformers and other 
electrical and mechanical equip- 
ment. PALNUTS are made in a 
wide range of sizes to fit all stand- 
ard bolt threads. Submit your 
fastening problem for samples 
and copy of Palnut Manual No. 1. 


OSS 
(x 





Double-Locking Action 


When the PALNUT is 
wrench-tightened, its 
arched, slotted jaws grip 
the bolt like a chuck (B-B), 
while spring tension is ex- 
erted upward on the bolt 
threads and downward on 
the regular nut (A-A), se- 
curely locking both. 


THE PALNUT COMPANY 


66 Cordier Street Irvington, N. J. 
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PALNUTS 


















vilian radios operating for the duration is another. The 
tube industry is in production on a program to supply 
two million tubes a month for the quarter. These wif} 
ye used for replacement purposes and military agents 
are being directed to leave them alone. 


SECOND CODE SUPPLEMENT 


Since no new issues of the National Electrical Code 
will appear until after the war, the 1940 edition wij] 
remain in force and necessary amendments will phe 
covered in supplements. The second of these is pub- 
lished and supersedes the issue of Sept. 1, 1942. } 
contains all Interim Amendments approved and now 
recommended for application in the administration of 
the code plus all approved Interpretations up to the 
date of issue. Copies of the supplement can be secured 
from National Board of 


St., New York, Me XY 


lire Underwriters, 85 John 


WARMER FLUORESCENT LIGHT? 


Yellowish fluorescent material is in a laboratory stage 
of development at American Optical Co., Southbridge, 
Mass. 
the new development has manufacturing advantages 


Besides having the desirable warmth of output 
over currently used fluorescents. Impurities such as 
iron and nickel do not prevent emission of light from 
the new material and the addition of an activating agent 
like manganese is unnecessary. 


RMA NAME TO STAY 


After consideration of various suggestions to modify 
the name of the Radio Manufacturers Association with 
terminology to include other electronic subjects it is 
recommended by the committee on organization that 


the present name continue at least for the time being. 
ELECTRICAL FUNDAMENTALS 


Intended particulary for the edification of the untrained 
pre-inductee, a book published by the American Tech- 
nical Society, Chicago, Ill., serves well as a first intro- 
duction to electricity in industry. It comprises material 
prepared in cooperation between the U. S. Office of 
education and the War Department and covers funda- 
mentals in a simple style with profuse illustration. 
Chapter headings include: Electricity and Magnetism, 
Electron Theory, Elementary Circuits, Ohm's Law, 
Measurement of Resistance, Induced Currents, Princi- 


MEETINGS AHEAD 


June 14-17 
neers. Semi-annual meeting 
Davies, Secretary, 29 W New York, N. Y 


American Institute of Electrical Engi- 
Summer convention. Cleveland, Ohio. H. H 
33 W 39gt h St., New York N. Y 


June 28-July 1. American Society for Testing Ma- 
terials. 46th Annual Meeting. William Penn Hotel, 
Pittsburgh, Pa. R. E. Hess, Asst. Secretary, 260 S. Broad 
St., Phila., Pa 


June 1 Radio Manufacturers Association. 19th 
Annual Meeting. Palmer House, Chicago, Ill. Bond 
Geddes, Secretary, 1317 F St. N.W., Washington, D. C. 


American Society of Mechanical Engi- 
Los Angeles, Calif. C. E 
39th St 


June 21-25 
neers. 
Henline, Secretary 
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VARNISHED 
CLOTH AND TAPE 


Conserves rubber in cable insulation 


If you are putting cables into rooms that are hot... 
temporary overloads and sudden voltage surges . . 


Speeds handling of cable joints 


With widespread extension of transmission systems, Empire seamless bias tape 
assists repairmen in making cable joints as reliable as the cable itself. Easily 
handled and packed in oil, the tape goes on smoothly and uniformly . 


highest dielectric strength and freedom from moisture. 


Improves performance of repaired motors 


Whether it’s a motor or generator, transformer or control . . 
back on the job faster, gives you the same kind of coil and slot performance as 
the original equipment. In a variety of forms, this material combines flexibility 
that means easier handling with the electrical characteristics that keep down 


servicing and repairs. 


| THERE EVER was an insulating material of the 
moment — this is it! Empire Varnished Tape is 
saving valuable rubber in heat-resisting cable installa- 
tions .. . saving time in making cable joints and motor 
repairs ... and giving improved electrical performance 
in the bargain. 

No matter how exacting your specifications, you will 
find these cotton and fiberglas yarns, impregnated 
with specially-developed Empire varnishes, give you 
the “tops” in performance from every standpoint: — 
higher temperature and moisture resistance; greater 
tensile breaking strength; minimum space factor; extra 


if cables must withstand 
. then specify an Empire insulated 
cable in place of beat-resisting rubber. The varnished cloth has the dielectric 
strength and resistance to both heat and aging needed for these tough services. 


helps lick 3 wartime 
insulating problems! 


- - to assure 


. Empire gets them 


pliability and resistance to aging. And these properties 
are being proved every day in actual service as well as 
in laboratory tests by both equipment manufacturers 
and utilities. 


To get varnished insulation at its best, send a brief 
description of your requirements to Insulation Head- 
quarters. We will recommend the cloth and varnish 
best suited to your needs — and quote prices and de- 
livery schedules promptly. 


MICA INSULATOR COMPANY, 196 Varick St., NEW YORK. 
600 Van Buren St., CHICAGO. 501 Marion Bldg., CLEVELAND. 


Representatives in principal industrial centers. 


MICA INSULATOR COMPANY 


MICANITE . 
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- EMPIRE VARNISHED INSULATIONS . 


. LAMICOID LAMINATED PLASTIC MATERIALS 
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Acme 
Varnished 
Cambrics 


BECAUSE of their added dielectric, insulation resistance and physical 
strength, Acme Varnished Cambrics have that factor of safety which 





must be present in a dependable insulation. They are made of selected 
cotton treated under accurate thermal control with purest vegetable 
oil varnishes of special Acme, time-tested formula. Maximum tensile 
and tearing strength, extreme toughness and uniform thickness are 


outstanding qualities. 


in rolls or tapes, black or yellow, all finishes. Samples on request. 


Aeme Wire 


THE ACME WIRE CO. 
NEW HAVEN, CONN. PRODUCTS 


VARNISHED INSULATIONS—MAGNET WIRE—COILS 





When only D.C. power is available, ELECTRONIC DEVICES 
requiring from 110 to 3250 volt-amperes A. C., can be operated 
by a rugged Janette rotary converter. Many thousands of such 
essential safety and other electronic devices, used on ships and 
shore stations, depend upon Janette converters for power. 


Wherever there are ships, you will 
find Janette converters. 


Janette Manufacturing Co. - 556-558 W. Monroe St.- Chicago. Ill 








ples of a Generator, and Types of Direct-Curreng 
Motors. Reference material includes a section of sym. 
bols, formulas, diagrams, and tables on electrical terms, 
One section gives wiring diagram symbols with apy 
accompanying sketch of the object represented. Ay 
electrical dictionary explains terms and the volume 
is completed with several pages of tables and an index 
to the work. For special use of class instructors q 
workbook is available in addition. 


THREE NEW STANDARDS 


“American Standards for Transformers, Regulators, 
and Reactors (Including Test Code and Guides for 
Operation )”’ is published by American Standards Asggo- 
ciation with the Electrical Standards Committee as 
sponsor. The book represents standardized practices 
in the United States—gathered from such sources as 
AIEE and Nema. It combines information relating 
to the terms and conditions upon which the rating and 
behavior of transformers and other induction equip- 
ment are based, conditions under which acceptance 
vests are made, guides for testing such equipment, 
operation in service, and definitions of the apparatus 
coming within the scope of the consideration. 


Sponsored by AIEE, “American Standards for Meas- 
urement of Test Voltage in Dielectric Tests” sets forth 
the methods for measurement of test voltages and wave 
shapes used in dielectric tests of electrical apparatus 


or insulating material. Tests are in three classes: 
1. Puncture. 2. Flashover. 3. Voltage proof. They 


may involve the use of ac., de., or surges from surge 
generators. Different pieces of apparatus may require 
different dielectric tests . . . power frequency or de, 
only or in combination with surge. Apparatus require- 
ments are left to their own specific standards. This 
one treats only the measurements themselves. 


Another AITEE sponsorship brings out the “American 
Standard for Rotating Electrical Machinery on Rail- 
way Locomotives and Rail Cars and Trolley, Gasoline- 
Electric, and Oil-Electric Coaches.” Here a much 
wider field has been covered than was in previous 
railway motor standards. Scope has been broadened 
to include auxiliary motors, generators, auxiliary gen- 
erators and dynamotors, and phase converters, and new 
rules have been added on rating, commutation, and 
overspeed tests. Sections cover definitions: insula- 
tion, temperature limits, heating tests; dielectric tests; 
efficiency ; characteristic curves; thermal capacity rat- 
ing; losses in driving mechanism; and _ alternative 
methods for determining efficiency. 

Copies of these standards are obtainable from Amer- 
ican Standards Association, 33 West 39th St., New 
York, N. Y. 


REWARDS FORMATERIAL SAVING 


Suggestions from workers at the various plants of 
Westinghouse Electric & Mfg. Co. led to the saving of 
hundreds of tons of materials and man hours in the 
order of 500,000 during 1942. In 25 plants and 14 offices, 
employees came forward with 22,788 ideas and 7365 
of them were good enough to be used. That was an 
increase of 36.4 per cent and 1500 ideas over 1941. 
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inerTias molded from plastics by inje 





ans ° ° 
- Rail- compression, extrusion or transfer. 
asoline- Here’s how to find out: I. Tell us 
1 much what qualities you want in the finished 
TeVIOUS part—impact strength; resistance to solvents, 
vadened acids, water; light transmission; dielectric strength, etc. 
ry gen- We select the plastic to give desired results. 2. We put 
nd new you in touch with the available custom molders best equipped 
m, and to mold the piece. 3. The custom molder gives you a quotation. 
insula- 4. We work with the custom molder in furnishing the formu- 
c tests; lation of the selected Lumarith plastic that suits all factors 
itv rat- of the production technique. . . . We welcome your inquiries. 
‘rnative 
Amer- 
New 
CELANESE CELLULOID CORPORATION, a division 
of Celanese Corporation of America, 180 Madison Avenue, 
' * New York City. Representatives: Dayton, Cleveland, Chicago, 
St. Louis, Detroit, San Francisco, Los Angeles, Washington, 
D. C., Leominster, Montreal, Toronto, Ottawa. 
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Total prizes paid out ran to $70,380 as compared to 
$46,415 the year before. Top prize was $1397 for 
redesigning small motors to use one-fourth less copper, 








































ELECTRICAL ENERGY OUTPUT 


(Based onJEdison Ele-tri {Institute Figures) 
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MAY HAVE THE ANSWER 
TO YOUR BOTTLENECK! 


Molded plastic parts of += researching, planning, — vena pied tt 
the most intricate kind were manufacturing, long before EEK 








3 3 10 7 24 = al 2 
going strong long before a gun was ever fired. And —FEB-'\— MARCH — (—___"_ apyyp ©" ——__——s  \______ may & 
anyone started worrying Stokes’ staff is ready now  - LESS THAN 0.1 

eae ”“ ALL FIGURES ARE PERCENTAGES 
about “critical metals” ... to help you meet the war 
Stokes’ designers and pro- need—quickly, efficiently, | 
duction men were thinking, economically. 


ABOUT PEOPLE YOU KNOW 
PLASTICS FOR WAR 


* PLASTICS FOR PEACE * In charge of a special new division, David Muir of 
JOSEPH STOKES RUBBER COMPANY Lafayette Radio Corp., Chicago, IIl., expedites prompt 


Established 1897 procurement and delivery of war materials. 
CUSTOM MOLDERS—ALL FORMS OF HARD RUBBER AND PLASTICS ; ? . ; 
TRENTON, N.J. Canadian Plant, WELLAND, ONT. Algoma Products, Detroit, Mich., acquires the services 


as general manager of L. Hoster, ex-manufacturing 
head of Progressive Welder Co. in the same city. Mak- 
ing similar shifts, D. Raeside becomes chief engineer 
and A. Shaw becomes superintendent of manufac- 


%*LECTROHM * turing at Algoma. 
SOLDER POTS for continuous operation 


C. W. Higbee, manager of 
wire sales for United States 
Rubber Co., New York, is 
given the additional respon- 





sibility for manufacture in 
a re-organization which 
makes him manager of the 
Wire & Cable Dept. New 
product manager for aero- 
nautical wires and cables is 


* * AVAI LABLE ‘ apes ~ E. S. McConnell from 
fror. STOCK C. W. HIGBEE Edison Electric Institute. 


* . . - , . - . 
P/ and 9 Pound Capacity Solder Pots Ex-president of Vultee Aircraft, Inc., Richard W. 
Millar heads Avion, Inc., Los Angeles, Calif. Vice 
designed for tinning small wires and leads presidents R. W. Palmer and Don I. Carroll are also 
with maximum efficiency and minimum cost,in from Vultee 
radio, motor and other electrical equipment . 
lants indivi 1 sol t Si : ‘ ? : . 
gy gpl algagge rn elgg dra F, Brint Edwards is assistant project engineer at 
nickel-chrome heating element, which can be Vega Aircraft Corp., Burbank, Calif. He was general 
quickly and inexpensively replaced when neces- design engineer before. 
sary, heats the pot. Operates on 110 v., a.c. or 
pea A i ren detemtdna ae: ip a Following the resignation of C. H. Thordarson, who 
will henceforth act as technical consultant to Thor- 


ve anc 2 see ~—OCts0n Electric Mig. Co., R. E. Onstad, formerly vice 


information ssident and general manager. goes -eside 
; RPORATE ODO president and general manager, goes to president. 
furnished tiweco g g g ] 


on request. 5123 W. 25TH STREET, CICERO, ILL. 








Sylvania Electric Products advances W,. E. Poor from 
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ture in INNEAPOLIS-HONEYWELL Con-Tac-Tor Mercury Switches 
which are safe, silent and positive in action. They are thoroughly 
of the dependable and offer practically no resistance to the flow of 
New ei ¥ electricity. Besides their great mechanical strength, Con-Tac-Tor 
‘ Mercury Switches have high current carrying capacity and can 
easily switch and carry electrical loads as high as 45 amperes. 
Con-Tac-Tors have fewer parts, which means less cost and less 
maintenance. You'll find literally thousands of applications for 
Con-Tac-Tor Mercury Switches, which are made in a wide range 
rd W. of types, sizes and capacities. Minneapolis-Honeywell Regulator 
Vice LONG LIFE Company, 2810 Fourth Avenue South, Minneapolis, Minnesota. 
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“SHORTING” Switches 


This is the shorting type. As the 
armis rotated from one position 
to another the adjacent contact 
points are’ ‘shorted (bridged). 





or 


“NON-SHORTING” 
Switches 


This is the non-shorting type. 
As the arm is rotated from one 
position to another, the arm 
lifts up, and only one contact 
is touched at a time. 





OTHER SHALLCROSS < rs 


| 


SSHALLCROSS MFG. CO. 


COLLINGDALE, PENNA. 








executive vice president to president, suceeding B, G. 
Erskine. E. J. Poor is chairman of the executive 
committee and F. A. Poor heads the finance commit- 
tee. Vice president in charge of operations is F, J, 
Healy while Chester F. Horne becomes general man- 
ager of the Lighting Division. 


George H. Kendall goes from Norma-Hoffman Bear- 
ings Corp., where he was a consulting mechanical en- 
gineer, to Sargent & Co., New Haven, Conn., to be 
chief engineer. 


At Philco Corp., Philadelphia, Pa., John Ballantyne 
moves from vice president in charge of operations to 
president. He succeeds James A. Buckléy, who is 
now chairman of the executive committee. M, W. 
Heinritz becomes vice president of the Storage Bat- 
tery Div. of Philco. 


Progressive Welder Co., Detroit, places T. M. Cum. 
mings in the post of executive vice president and gen- 
eral manager. He will be in charge of operations. 


Continental Motors now has as vice president and 
executive engineer, Robert Insley. Peter Altman 
from Consolidated Vultee Aircraft Corp. and before 
that the University of Detroit has been made a special 
engineering consultant. 


Murray F. Skinker suc- 
ceeds Henry H. Scudder 
as manager of the Rectifier 
Dept. of Federal Telephone 
& Radio Corp., Newark, N. 
J. Mr. Scudder has been 
given a leave of absence. 


Powder metallurgist Earl 
S. Patch was formerly with 
the Moraine Products Div. 
of General Motors Co., 
Dayton, Ohio. Now he is 
sales manager of Henry L. 
Orange, N. J. 





M. F. SKINKER 


Crowley & Co., West 


As technical superintendent of the Chemical Div. of 
B. F. Goodrich Co., Frank K. Schoenfeld succeeds 
Robert V. Yohe who was recently made manager of 
the company’s Kentucky synthetic plant. 


Leonard Troy is vice president at Strickland Aircraft 
Corp., Topeka, Kan., where he is in charge of engineer- 
ing. He formerly was associated with Snead & Co. in 
the Aeronautics Div. 


Formerly chief engineer of Keystone Driller Co., John 
A. Elmes is named plant manager, Jones Engineering 
Co., Ellwood City, Pa. 


W. F. Lisman, vice president of Leland Electric Co., 
is advanced from assistant to full vice president while 
E. B. George becomes vice president and director of 
engineering. 


At Raytheon Mfg. Co., Watertown, Mass., M. P. Mims 
is placed in charge of sales engineering and made 
manager of the plant of the Electrical Equipment Div. 
Chief of development research in the Airplane Div., 
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FINISHED PRODUCT 


CELLULOSE & FABRIC 


“VERIFIBRE PRC 


«++ TAYLOR’S NAME FOR QUALI 


West 
WHAT IS YOUR PROBLEM? 
iv. of TAKE IT TO TAYLOR 
cceeds Even with the finest fibre plant that men, money, 
‘ and machines can build ... and a plant that was 
per ot recently doubled in capacity ... we do not pre- 
tend that we can perform miracles. We have 
no magic formula for man-power, no patent on 
the impossible. But we invite your inquiries, sug- 
ircraft gest you "Take it to Taylor.” We'll do as well 
z as the next fellow, and sometimes a little better. 
rineer- With some blueprints on the table, want to talk 
Co in it over anyhow? 
John 
eering 
ic Co., 
while 
‘tor of 
Mims 
made 
it Div. 
> Div., 
> Div., SHEETS, RODS, 
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By telescoping the words “verify” and “fibre,” we get “Verifibre"...a quick way of 
saying that Taylor fibre products are verified and checked at every step of the way in 
laboratories as modern as this morning's newspaper. 


From blueprint to shipping platform, Taylor products are formed and fabricated under 
one roof. The plant is self-contained and self-sufficient ... producing or refining its own 
materials—papers, resins, chemicals. 


The result of this Verifibre Process? Materials and finished parts that meet and match 
your severest specifications. Products that are strictly quality in their make-up, strictly 
dependable in their use. 


"2 = E-2 Ee 


FIBRE COMPANY 


NORRISTOWN, PENNSYLVANIA 


LAMINATED PLASTICS: VULCANIZED FIBRE «+ 
TUBES, AND FABRICATED PARTS 


PHENOL FIBRE 
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Fewer moving parts assure 


the utmost in dependability 
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Curtiss-Wright Corp., New York, Peter F. Rossman 
is now general manager of a new development division 
to operate in New Jersey and promote collaboration 
between other divisions. 


Bendix Aviation, Ltd., makes Delmar Wright direc- 
tor of a new radio and electronic research department, 
Sydney Weinbaunm,, recently on the staff of California 
Institute of Technology, is assistant. 


Roy C. Ingersoll, president, Ingersoll Steel & Dise 
Div., Borg-Warner Corp., Chicago, is a newly-made 
vice president of the Chamber of Commerce of the 
United States. 


Zenith Radio Corp., Chicago, makes G. E. Gustafson 
vice president in charge of engineering. He has been 
chief engineer and assistant vice president. 


E. D. Youmans becomes vice president and technical 
director of both the Okonite Co., Passaic, N.  J., and 
the Okonite-Callender Cable Co., Paterson, N. J. 


Following a merger of Eiseman Corp., New York, 
and American Eastern Corp., Howard S. Welch be- 
comes president of the new organization. 


Cortice H. Hall is now in the Timken Silent Auto- 
matic Div., Timken-Detroit Axle Co., Detroit. He 
was formerly chief engineer in the stoker division of 
Fairbanks Morse & Co. 


Leroy A. Petersen is moved from the post of vice 
president to that of executive vice president of the Otis 
Elevator Co., New York. 


Pump Engineering Service Corp., Cleveland, Ohio, ap- 
points Donald M. Berges to serve in a special en- 
gineering capacity. He was chief engineer at [<clipse 
Aviation Div., Bendix Aviation Corp. 


James Tate leaves Delta Mfg. Co., Milwaukee, Wis., 
to become director of post-war marketing and manu- 
facturing for the Dumore Co., Racine, Wis. 


From vice president and general manager of Kerite 
Insulated Wire & Cable Co., New York, C. R. R. Har- 


ris moves up to president. 


Libbey-Owens-Ford Glass Co., Toledo, Ohio, makes 
L. G. Bryan vice president in charge of production 
while James L. Rodgers, Jr., president of Plaskon 
Co.—a_ subsidiary of Libbey-Owens-Ford—hecomes 
vice president. 


Robert A. Hurley, former governor of the State of 
Connecticut, joins Narragansett Machine Co. to be 
vice president and director. 


Position of president and general manager of Dodge 
Div. is filled by Herman L. Weckler, vice president 
and general manager of Chrysler Corp., succeeding 
W. J. O’Neil. 

From chief research director to general sales manager 
goes Hugh Willis of Sperry Gyroscope Co., Brook- 
lyn, N. Y. He succeeds M. Lynn Patterson. 
Appointments as engineering manager and chief en- 
gineer at- Chance Vought Aircraft Div., United Air- 
craft Corp., go to, respectively, Paul S. Baker and 
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MAKES PENCIL LINES OPAQUE 


VOLE WATE SURFACE 


White-X drawings are easy on the eyes because the 
ultra-transparent velvety white surface has exactly the 
right tooth to get the most out of hard pencils. You get 
jet black lines—opaque lines. Yet White-X erases 
easily without ghosts—its high gloss back repels dust 
and it’s moisture resistant both sides. Glass-like trans- 
parency makes drawings print etching-sharp. White-X 
has cloth durability—it’s a pleasure to work on—and 
to print from. That is why it is one of today’s most 
popular new Post products. 


TE LAES 


Phone KEYSTONE 7000 - CHICAGO 


JUNE 1943 


FOR IMMEDIATE DELIVERY 


Fine tracing media and sensitized papers ready 
for delivery from the following cities. Just phone 


Atlanta-JACK. 2121 
Birmingham-3-8183 
Boston-LiBERTY 4690 
Buffalo CLEVE. 0370 
Chicago-KEY. 7000 
Cincinnati-MAIN 2664 
Cleveland-CHE. 7347 
Columbus-MAIN 3420 
Dallas-RIVERSIDE 4403 
Dayton-ADAMS 9174 
Denver-MAIN 5161 
Detroit RAN. 8483 

Ft. Wayne-ANT'Y 4142 
Fort Worth-3-3244 
Hollywd-GRANITE 4188 
Houston-CAPITOL 1233 
Indianapolis-MKT. 4466 
Jacksonville-5-2166 
Kans. City-VICTR 7881 
Knoxville-3-4944 


Los Angeles-MUT. 2341 
Memphis-8-6796 
Milwaukee-MARQ. 7246 
New Orleans-RAY. 0331 
New York-WIS. 7-7678 
Oklahoma City-3-6306 
Omaha-ATLANTIC 7890 
PhiladelphiatOm. 7044 
Pittsburgh-ATL. 3350 
Portland-ATWATER 8681 
St. Louis CHESTNUT 0688 
Salt Lake City-4-7823 
San Diego FRANKLIN 1344 
San Francisco DOU. 5975 
Seattle-MAIN 4022 
Tampa-M-8377 
Toledo-ADAMS 7224 
Tulsa-3-0168 
Washington-NATL. 4063 
Wichita-2-2722 


or by mail or phone to our Chicago office. 












e of a series of informative advertisements in- 

to assist design engineers in improving electrical contact 
mance. More information will be found in“ Fansteel Elec- 
ntacts—An Engineer's Hand- book’’—free on request 











































AROUND 
ELECTRICAL 
CONTACTS? 


The influence of atmosphere on electrical 
contact performance is a factor which should 
not be overlooked. 


Humidity, dust laden air, chemical fumes and 
carbon-bearing vapors are particularly destruc- 
tive to many contact materials. Atmospheric 
trouble may manifest itself in actual pitting or 
corrosion, but more often it appears as a highly 
resistive or completely insulating surface con- 
dition. 


A safe rule is to engineer for the worst atmo- 
spheric conditions expected, and this is espe- 
cially important if the device is one in which the 
contacts remain open for long periods. Dust 
troubles are minimized by enclosing the con- 
tacts, or installing the contacts with faces in a 
vertical position. Most other atmospheric trou- 
bles are avoided by selecting the correct contact 
material, but even then, electrolysis must be 
considered if moisture is expected. 


The Fansteel laboratory has special equip- 
ment for accelerated tests under almost any 
atmospheric condition. With this equipment, 
Fansteel has solved problems for dozens of 
manufacturers. 


We will welcome the opportunity to work 
with you. 


FANSTEEL METALLURGICAL CORPORATION 


NORTH CHICAGO, ILLINOIS 








| James M. Shoemaker. Mr. Baker has been chief 


| test pilot, Mr. Shoemaker chief project engineer. 


Westinghouse Electric & Mfg. Co. announces appoint- 
ments of W. O. Lippman to managership of the Can- 
ton Ordnance Div. He succeeds R. V. Gavert who 
goes to another plant. In the Electric Appliance Diy, 
Mansfield, Ohio, Ralph Z. Sorenson becomes man- 
ager of the Table Appliance Dept. to replace John A, 
Sullivan who has become a lieutenant in the Naval 
Reserve. Duties will be in the line of war products, 
James Hammond, president of Gimbel Bros., Pitts- 
burgh, is president and treasurer of the Cleveland 
Automatic Machine Co. following the retirement from 
active management of A. L. Patrick. 


Romec Pump Co., Elyria, Ohio, appoints Leslie L, 
Asplein to the post of engineering director. For the 
past five years he has been with the USAAF in Day- 
ton, Ohio. 


Industry pioneers Fred B, 
Adam, president of Frank 
Adam Electric Co.; 
Charles E. Brown, exec- 
utive vice president of Oko- 
nite Co.; and Charles K, 
King, president of Ohio 
Brass Co., were presented 
with Nema Fifty Year Cer- 
tificates at the Spring Meet- 
ing luncheon of the Asso- 
CHARLES K. KING ciation. 





CHARLES E. BROWN FRED B. ADAM 


At Cannon Electric Development Co., ex-sales man- 
ager Douglas H. Loukota has been given the post 
of director of sales and new development. 


Leighton Horne has joined the staff of Edison-Split- 
dorf Corp., West Orange, N. J. Assistant to the gen- 
eral manager, he will be responsible for product plan- 
ning, plant layout, and new construction. 


Formica Insulation Co., Cincinnati, Ohio, titles D. J. 
O’Conor assistant chief engineer. Son of the com- 
pany president, he has been there several years. 
William H. Harman has been voted president of 
William Sellers & Co., Philadelphia, Pa. During the 
past five years he has been vice president in charge 
of sales of Baldwin Locomotive Works. 

From General Electric Co., where he has been in the 
research laboratories for 19 years, LeRoy L. Wyman 
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Now... 


Teamed for Victory 
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Today—and as long as the war 
lasts—Emerson-Electric’s entire 
output of precision-built electric 
motors is teamed with United 
Nations’ aircraft, battling on the 
air fronts of the world. 
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A PAGE FROM A FORMER YEAR 


In times of peace, Emerson-Electric motors 
were teamed perfectly with scores of nation- 
ally-known products for civilian use...as 
they will be again when this war is won. 


POR 


Electric Aircraft Motors for gun-turret 
drives, hydraulic units, cowal flap con- 
trols and RADAR control equipment, 
are just a few of the many war products 
now flowing from Emerson-Electric 
production lines. Out of the rich ex- jaedepieae 

perience thus gained have been de- THE EMERSO port, 
veloped many design improvements, or 
increased efficiencies and greater op- 
ating economies—factors vitally im- mF 
portant in the plans of manufacturers 
who will supply the motor-operated >a 


ote ~~ 
appliances and equipment of the post- 
victory world. 


N ELECTRIC 


Fad 


THE EMERSON ELECTRIC MEG. CO. 
SAINT LOUIS... Branches: New York « Detroit 
Chicago « Los Angeles « Davenport 


A page from Emerson- 
Electric’s current aircraft 
motor advertising 
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PERMOPIVOTS*’ are tipped with PERMOMETAL” ...aspecial alloy of precious metals 
developed in Permo’s own metallurgical laboratories. Permopivots are remarkably 





wear resistant. They keep precision instruments accurate longer. Permopivots can- 
not rust or corrode. The satin-smooth Permo metal tip eliminates abrading particles of 
wear. The extremely low coefficient of friction with Permopivots often makes it pos- 


sible to eliminate the use of oil. ‘Trade Mark Req. 


PERMO PRODUCTS CORPORATION 


6429 RAVENSWOOD AVENUE . CHICAGO, ILLINOIS 


WRITE FOR FULL INFORMATION 








OHIO SHOULDER THUMB SCREWS 






= 


Aa AA | 







~ 


FIVE REASONS FOR USING 
OHIO THUMB SCREWS 


1. Economy 

2. Availability in production quantities. 
3. Strength, cold forged in one piece. 

4. Wide wing spread. 

5. Large shoulder to cover lock washers. 


Thumb Screws are made in a-complete range of 
sizes from 10-24 to 12-13 diameters and from 
5%’ to 4” long. They can be made with special 
features such as round or bevel points and can be 
furnished with washers assembled under the 
shoulder so that the washer cannot be lost when 
the screw is removed. The assembled washers 
may be either loose or rigid. 


Send for samples and further information! 


THE OHIO NUT & BOLT COMPANY 
612 NORTH FRONT STREET BEREA, OHIO 








joins the staff of the War Metallurgy Committee of 
the National Academy of Sciences to work on aircraft 
and ordnance non-ferrous alloys. 


Elected president of the Aircraft War Production 
Council, East Coast, Inc., is J. Carlton Ward, Jr, 
Lawrence D. Bell, president of Bell Aircraft Corp., 
Buffalo, N. Y., is named vice president. 


James R. McCallum is on the staff of the laboratory 
of the Airtemp Div., Chrysler Corp., where he is to 
devote considerable time to post-war refrigeration de- 
velopments. 


Leaving his manufacturing vice presidency at Inter- 
national Business Machines Corp., Walter F. Titus 
becomes general plant manager for Sperry Gyroscope 


Co., Brooklyn, N. Y. 


Order of Merit has been presented by Westinghouse to 
Charles R. Hodgkins, acting manager of engineer- 
ing at the wiring device plant of the Bryant Electric 
Co. for “the high quality of his engineering imagina- 
tion which has led to the practical commercial develop- 
ment of many ingenious devices for the control of 
electric ranges, fluorescent lamps, and other wiring 
applications.” 


R. H. Luscombe of Penn Electric Switch Co., Goshen, 
Ind., and A. B. Schellenberg of Alco Valve Co., St. 
louis, Mo., are made respectively president and vice 
president of the Refrigeration Equipment Manufac- 
turers Association. 


Zenith Radio Corp. makes G. E. Gustafson vice 
president in charge of engineering and J. E. Brown, 
engineer specialist in television and FM, assistant vice 
president. 


Three new vice presidents have been created by the 
board of directors of Utah Radio Products Co., Chi- 
cago, Ill. They are W. Austin Ellmore, Oden F. 
Jester, and Remy L. Hudson. 


E. W. Clark goes from the Wire & Cable Section, 
General Electric Co. to Scomet Engineering Co., New 
York, to succeed Sidney Rolle as vice president and 
assistant manager. 


Given charge of the newly formed Plastic Develop- 
ment & Service Div. of Dow Chemical Co. is W. C. 
Goggin. D. L. Gibb is named to managership of 


Plastic Sales Div. 


NEW PLANTS, EXPANSION, CHANGES 


Moving into a new, three-story plant at 865 Kingsland, 
University City, Mo., Alco Valve Co. doubles its 
productive space. Laboratories for research in refrig- 
eration, air conditioning, hydraulics, and electric sub- 
jects are included. 


Thermo Electric Mfg. Co. has moved into a new 
factory at 480 W. Locust St., Dubuque, Iowa. Pre 
vious location was Chicago and the shift was made to 
provide improved facilities under better working con- 
ditions. 


Taking over the former plant of Weltronic Corp. at 
3080 FE. Outer Drive, Detroit, Mich., a new concern, 


ELECTRICAL MANUFACTURING 










ittee of 
aircraft 


duction 
rd, Jr. 


Corp,, 


oratory 
i€ is to 
ion de- 


Inter- 
Titus 
r¢ scope 


louse to 
igineer- 
lectric 
Magina- 
levelop- 
itrol of 

wiring 


Goshen, 
Co., St. 
nd vice 
[anufac- 


on vice 
Brown, 
ant vice 


by the 
.0., Chis 
Yden F, 


Section, 
o., New 


lent and 


evel )p- 
; WG 


rship of 


ngsland, 
ibles its 
1 refrig- 
‘ric sub- 


) a new 
a. Pre 
made to 
ing con- 


Corp. at 


concern, 


TURING 


JUNE 1943 






























A New Sleeving— 
Flexible as String 
and Non-Fraying 







4 


i many experiments, we 
have developed a super-flexible 
Fiberglas Sleeving which will not fray. 


This sleeving is made by an entirely new, 
| recently-discovered process. Formerly, to pre- 
vent excessive fraying, it was necessary to 
saturate the sleeving, sometimes to a degree 
where stiffness became objectionable. The new 
BH Fiberglas Sleeving is as limp and flexible 
as string—you could tie any kind of a knot 
with it—yet the severest handling will produce 
only the merest fuzz at the end. 


NON-FRAYING - FLEXIBLE - HEAT-RESISTANT 
NON-INFLAMMABLE - WATER-RESISTANT 
NON-CRYSTALLIZING at LOW TEMPERATURES 





The new BH Fiberglas Sleeving is woven from 
the choicest continuous-filament Fiberglas 


yarns. It possesses extremely high dielectric 
strength, is water-resistant and, like all BH 
Sleeving and Tubing—is non-inflammable. 


All sizes, from No. 20 to ¥%”, inclusive, are 
available. Writeforsamplesof this radically new 
and different sleeving today—in the sizes you 





desire. Seeingis believing! Bentley, Harris Man- 


THIS —- NOT THIS ufacturing Co., Dept. M, Conshohocken, Pa. 


o 4 i 
y \ 


| . NON-BURNING IMPREGNATED MAGNETO TUBING « NON-BURNING FLEXIBLE 
a 
at BE VARNISHED TUBING ‘thai aed AND NON-SATURATED SLEEVING 


BENTLEY, HARRIS MANUFACTURING CO. 


Conshohocken, Penna. 
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TICKING, LOW RESISTANCE CONTACT... 









UNIT WITH 
Ba 
"ON A STATION- 
— CONTACT “4 
GIBSILOY GRADE A 0! 
THe MOVABLE CON 
TACT. 


BS 


USE ibsiloy ug” AGAINST Pibsiloy “A” 


In addition to non-sticking, non-welding charac- 
teristics, Gibsiloy ““A*’ Contacts operating against 
Gibsiloy “C’’ Contacts have the advantage of low 
contact resistance. This combination gives depend- 
able circuit breaking performance, either in oil or in 
air, and is not adversely affected by surrounding 
atmospheric conditions. Typical applications include 
both air and oil circuit breakers, relays, and contactors 
(as illustrated). Consult us on your contact problems. 


SERN WY F777 77, 
Gibsiloy 
(dl AA 










Manufactured by 
EET maaan me Tye) Ly 


8349 Frankstown Ave., Pittsburgh (21), Pa. 






ULATION 
Pe ee 
| | 


These 4 rh) 7 Rate 


J Protection against organic attack 
(mildew, fungii, etc.) Improved toxi- 
cant developed by Insl-x engineers 
solves all tropical insulation problems. 


2 long life, low cost insulation and 
moisture proofing of magnet and 
choke coils, electronic transformers, 
radio parts, etc. (Dielectric strength 
1250 v/m.) 


3 High tensile strength. Seals and 
shapes the coil. Eliminates taping. 


Panel protected with 
ordinary toxicant after 
6 months exposure. 


@ Air dries at room temperature in 15 
minutes. 


INSL-X +67 


WITH IMPROVED TOXICANT 





Note: We maintain one of the best 
equipped laboratories of its type in the  \ns\-x improved toxi- 
East to develop special coatings when- cant after 6 months ex- 
rever necessary. Why not bring your = identical 
problems to us, today? No obligation! - 


Panel protected with 


Technical Data Book M on Insi-x Coatings on Request 





THE INSL-X CO., Inc., « 857 Meeker Avenue » Brooklyn, N. Y. 


















called Algoma Products, has started operation to 
make blanking and piercing dies direct from templets 
of the parts. New processes involved are predicted 
to save 75 per cent of the time and 65 per cent of the 
money involved in present die production methods. A 
second plant is already being operated in the Detroit 
area. Weltronic’s welding fixture dept. has been taken 
over by the new company which will continue in that 
line, too. 


Two converting plants put into production by Dow 
Magnesium Corp. at Ludington and Marysville, 
Mich., bring magnesium capacity in the United States 
to 35 times what it was before the war. The plants 
will add more than 70 million pounds output to the 
previous 530 million pound total. Defense Plant Corp, 
owns the plants which cost $40,000,000. One plant 
takes brine from wells, turns it into magnesium chlor- 
ide, and ships it to the other plant where plentiful 
power is available for electric furnace conversion of 
the salt into metallic magnesium. 


Work is under way in Clifton, N. J., for the first unit 
of a group of structures which will eventually house 
all manufacturing activities in this country of Interna- 
tional Telephone & Telegraph Corp. This one- 
story brick and structural steel building will cover 
about two acres of space to be used by Federal Tele- 
phone & Radio Corp. in production of war-needed 
communication equipment. Federal is an IT&T sub- 
sidiary. 


United States Rubber Co., New York, N. Y.. has 
leased the main buildings and the power plant of the 
Hupp Motor Co. in Detroit, Mich. Much of the 
space has already been converted to the production of 
military tank tracks and running gear for the Army. 
This represents an expansion from the company’s 
original Detroit plant where tank tracks and_ bogie 
wheels have been in production for some time. 


New Gwynedd, Pa., plant of SKF Industries, Inc., 
will produce aircraft bearings. It is of the blackout 
type and covers 7 acres of production space. 


Plant building in general is expected to taper off some- 
what now that 90 per cent of the ten billion dollar 
Army building program is finished. It is anticipated 
that only about one billlion will be required for the 
coming fiscal year. 


STOCKHOLDER WORRY LIST 


\ccording to a survey made by General Foods Corp. 
to aid in the preparation of annual reports and gener- 
ally to assist management to a clearer understanding 
of the care and cultivation of shareholders, these indi- 
viduals think about these things in this order: 1. In- 
creased taxes. 2. Reduced real purchasing power. 3. 
4. Difficulties-in conducting busi- 
ness. 5. Food restrictions and rationing. 6. Tire ra- 
tioning. 7. Finding a place in the war effort. 8. Mem- 
ber of immediate family in the armed forces. 9. 
Slow-up in personal line of business. 10. Expansion 
in personal line of business. Voted to first place in the 
list of things they wanted to hear about in their annual 
reports is research and new products. 


Gasoline rationing. 
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. . . Sensitive Relays. . 
Thermo Switchboard and Panel Instruments. 


. BC, AC, 


AC Portables .. . Instrument Transformers 


and 


WESTON 


FOR OVER 31 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 


Photronic Cells now being made for war purposes only, hold many 
new possibilities for design engineers searching for better methods or 
new products for post-war markets. 

The improved Type 3 photo-cell has a marked increase in sensitivity 
and can be produced in various outputs and various linearity factors, 
to meet specific circuit requirements. They can be matched in spectral 
sensitivity, too; to give practically the same spectral response curve 
throughout the color spectrum. And since the fatigue factor has been 
materially reduced, their response is more uniform, and far more rapid. 

The development of the Type 3 is the result of continued research 
and experience in the processing of photo-cells dating back to 1930... 
the year in which WESTON introduced the first American-made com- 
mercial cell of the barrier-layer type. 

Type 3 Photronic Cells can be supplied in various styles and cases, 
as well as unmounted in a variety of shapes and sizes. Complete 
technical data, in booklet form, available to design engineers on request. 
Weston Electrical Instrument Corporation, 582 Frelinghuysen Avenue, 


Newark, New Jersey. *PHOTRONIC — A registered 
trademark designating the 
photoelectric cells and photo- 
electric devices manufactured 
exclusively by the Weston 
Electrical Instrument Corp. 








Specialized Test Equipment... Light 
Measurement and Control Devices .. . 
Exposure Meters...Aircraft Instruments... 
Electric Tachometers...Dial Thermometers. 






































Briefly reviewed, on this and the 
following pages, are recently pub- 
lished sources of descriptive and 
technical information as offered 
by various suppliers of essential 
materials, electrical and mechani- 
cal parts, equipment, motors, 


POWERFUL MAGNETIC CHUCKS. Produc- 
tion increases for grinders, millers, planers, shapers, 
and lathes are indicated by the competitive advantages 
described for the magnetic chucks listed in this catalog. 
Advantages are shown for magnetic chucking as a 
practice besides. Construction of these units is de- 
scribed and pointers are given for the user of the prod- 
uct into which the chuck may be incorporated. Illus- 
trations show the devices at work and the different 
sizes and styles are catalogued with complete specifica- 
Associate equipment included in the 
presentation encompasses control switches, demagnetiz- 


Taft Peirce 


tions and prices. 


ers, and magnetic parallels and v-blocks. 


Mfg. Co., Woonsocket, R. I. 


NAMEPLATES IN PLASTIC. Types listed in 
this catalog include printed cellulose nitrate, ethyl cel- 
lulose, and cellulose acetate injection molded butyrate, 
acetate, and ethyl cellulose; and extruded cellulose 
acetate. 
extruded-acetate tool-room checks and to the offering 
of an allied booklet covering plant protection systems. 


Space is likewise devoted to printed and 


Data on nameplates are inclusive of such items as effect 
of acids and alkalis, age, organic solvents, and metal 
inserts ; burning rate; cold, heat, and water resistance ; 
machining qualities; and strength. 
specification are shown along with facsimilies of the 
nameplates in use. Cruver Mfg. Co., 2456 W. Jack- 
son Blvd., Chicago, Ill. 


Existing points of 


ACTIVE THERMOSTATIC BIMETAL. Data 
on a newly developed bimetal with an extremely high 
rate of deflection and especially high electrical resistiv- 
ity issued in temporary folder form pending the com- 
pletion of a new data book which is in preparation. A 
temperature-deflection chart; a list of properties; and 
formulas for straight strips as simple and cantilever 
beams, for U-shapes, and for spiral and helical coils 
are included. H. A. Wilson Co., 105 Chestnut St., 
Newark, N. J. 


ELECTRONIC TRANSFORMERS AND 
CHOKES. In great number, audio, interstage, driver, 


modulation, output, power, plate, filament, and isola- 
tion transformers are catalogued and full data for their 
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Yew Bulletins, Catalogs, To Aid You 
In Specifying Materials and Parts 


drives, controls, finishes, etc., for 
integration within complete prod- 
ucts of various kinds. 

Engineers, designers and execu- 
tives to whom ELECTRICAL MAN- 
UFACTURING is made available 
each month under the controlled 









circulation policy of The Gage 
Publishing Company are invited 
to forward requests for copies, 
preferably upon letterheads of 
their company, directly to the 
manufacturer, at the address indi- 
cated with each item. 


selection supplied. Chokes and reactors are also in- 
cluded. 
flexibility of mechanical assembly and electrical con- 
nection. (Catalog No. 140 E.) Standard Trans- 
former Corp., 1500 N. Halsted St., Chicago, IIl. 


Sixteen body styles are shown to provide 


SMALL LOT METAL STAMPINGS. 


the special service of this supplier to manufacturers re- 


| Yescril eS 


quiring quantities of metal parts too small to justify con- 
ventional die costs. Booklet describes special organiza- 
tion and facilities by which as few as 25 to 50 parts 
can be made for a cost comparative to that of 5 or 6 
Suggestion 1s made that temporary 
tooling of the kind practiced on these short run orders 


hand made parts. 


can be used to avoid elaborate and costly tooling  re- 
Also presented is a table of 
comparison between stamping and die casting in which 
consideration is given to choice of material, size of part, 


Visions on new designs. 


physical properties, complexity of form, variation in 
sectional thickness, dimensional tolerance, smoothness 
of surface, choice of finish, die cost, part cost, and 
production rate. Dayton Rogers Mfg. Co., 2835 
12th Ave. S., Minneapolis, Minn. 


MIDGET BALL BEARINGS. Presented in two 
radial and pivot, the bearings listed in this 
folder range from 4% to % » in. OD. Tabular data 
given in full for both types includes dimensions, ma- 


series : 


gested for specification points on delicate mechanisms 
terials, and load ratings. Radial bearings are sug- 
that are in continuous operation, for high load capaci- 
ties, severe service, and low temperatures where they 
Pivot bear- 
ings are indicated as being used where loads are too 


are arranged to operate without lubricant. 
great for jewels. Non-magnetic types also are avail- 
able. Miniature Precision Bearings, Keene, N. H. 


STANDARDIZED CAPACITORS. 


phlets describe respectively this supplier’s reduced line 


Two pam- 


of capacitors for civilian replacement and for govern- 
ment and industrial electronic specification. Types 
listed are: dry electrolytic, tubular paper, oil impreg- 
nated and filled tubular paper, oil impregnated and 
filled paper in drawn metal containers, same in rectan- 
gular metal cans, and same in cylindrical, screw-base 
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What’ WEY officer Knows... 


DEPENDS! 
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AIRCRAFT MOTORS 


MOTOR “A”—Type D26410 is wound for 1/10 HP. 
24 volts DC at 7500 RPM; equipped with out- 
side fan cooling for heavy service. 

Diameter of shell 2.625” 
Weight with fan (as shown) 2.10 lbs. 
Weight without fan 2.01 Ibs. 


MOTOR “B”’—Type D31420; 1/6 HP, 24 volts DC at 
2800 RPM; equipped with magnetic brake. 
Diameter of shell 3.125” 
Weight as shown 5.02 lbs. 


MOTOR “C’”—Type D31420 is wound for 1/3 HP, 24 
volts at 7500 RPM; equipped with outside fan 
for cooling for heavy service. 

Diameter of shell 3.125” 
Weight with fan (as shown) 4.8 lbs. 
Weight without fan 4.68 lbs. 


MOTOR “C” is shown equipped with 2-pole “A.N.’, 
connector. Motors ‘“‘A’’ and ““B” are shown with base for 
“A.N.” connector of the number of poles required. 


Above motors can be built as follows: 
Speeds up to 7500 RPM. 
Voltages 12 or 24 volts DC. 
HP range 1/100 to 1/3 HP. 
Weight and length vary with HP and speed. 
Mounting and shaft to specifications. 
Magnetic brake can be built into any of these motors. 


What is your problem? 


THE OHIO ELECTRIC MFG. CO. 
5905 Maurice Avenue Cleveland, Ohio 





containers. Company's objective is assertedly to make 
a minimum number. of types fill a maximum number 
of specification points. Catalogs V-1 (civilian) and 


\'-2. Solar Capacitor Sales Corp., Bayonne, N, J, 


WELD-TIP REFRIGERATION. Credited with 
increasing production, improving quality, and cutting 
costs—refrigeration for existing resistance welding 
equipment is described in Bulletin No. I-43. Espe- 
cially helpful in use with aluminum and heavy steel 
sections, the conversion equipment consists of special 
electrodes with replaceable tips, adaptors, and refriger- 
ating units... all of which are here presented in de- 
tail with cutaway drawings and performance charts, 
Specific advantages of these various components and 
of the system as a whole are discussed. Frostrode 
Products, 19003 John R St., Detroit, Mich. 


RESISTOR IMBEDDING CEMENT. Eight dif- 
ferent resistor matrix cements are catalogued together 
with a number of other refractory materials. Quali- 
fications of the different types for installation in the 
finished product by the ditferent methods of troweling, 
pouring, spraying, painting, and ramming are dis- 
cussed. Characteristics and actual points of specifica- 
tion are covered and engineering tables on atomic 
weights, end points of pyrometric cones, melting points 
of the elements, comparative temperatures of various 
objects and actions, and conversion factors complete 
the presentation. Norton Co., Worcester, Mass. 


SHEET METAL FORMED BY SPINNING, 
Means of saving money, decreasing weight, speeding 
delivery, saving materials, improving design, and in- 
creasing efficiency are brought forth in this folder 
which credits these gains to the use of spun parts in 
the engineer-design of many products. Leaflet lists 
many places in war materials where they are being 
ised at present to achieve these results. Several case 
studies are given to show the kind of parts which are 
susceptible to fabrication by such spinning methods. 
Milwaukee Metal Spinning Co., 1319 S. 43 St. 
Milwaukee, Wis. 


FLEA-POWER UNIVERSAL MOTORS. \Wvith 
emphasis on aircraft specification, this leaflet ( P-3843) 
lists a number of motors for solution of unusual power 
problems. Types shown are series, shunt, series re- 
versible, shunt reversible, and governor controlled. 
Speeds run from 1750 to 10,000 rpm. with horsepow- 
ers from 1/1000 to 14. Specific motors shown apply 
to actuating jobs on bomb bay doors, small fans, and 
sound recorders, with the suggestion that special prob- 
lems be presented to the company’s engineering de- 
partment for solution. Special types of mountings, 
connectors, speed regulators, and overload circuit break- 
ers are offered as auxiliaries. F. A. Smith Mfg. Co., 
Rochester, N. Y. 


OIL- AND HEAT-RESISTING SYNTHETIC. 
Presented in Catalog Section 8000 are the properties 
of this company’s synthetic rubber. Hardness, tensile, 
elongation, weight, color, odor, taste, elasticity, and 
resistance to tear, abrasion, flexing, oils and _ solvents, 
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SENSITIVITY PLUS DURABILITY 
you gel both with Callile Contacts 


The SIGMA SENSITIVE RELAY, a durable 
device to which CALLITE contributed. 


We like sensitive customers with sensitive 
products—they give us a chance to disprove 
the fallacy that sensitive devices are generally 
not sturdily built. True, sensitivity often is 
obtained only through some sacrifice in dura- 
bility, but the Sigma sensitive relay is an out- 
standing example of sensitivity plus durability. 


In this application there was no room for 
compromise—each component had to be se- 
lected with an eye to both sensitivity and dura- 
bility. All-important was the correct choice of 
contacts . . . for here was where the choice 
could “make or break” the instrument. Sigma 
Instrument insures both performance and life 
for its product by using Callite Contacts. 


REG. U.S. PAT. OFF. 


Cc 


“=; CALLITE CONTACTS 





You, too, can gain this measure of protection 
for your product and reputation by specifying 
Callite for your contact requirements. With over 
24 years’ experience in the design and manv- 
facture of contacts and contact materials Callite 
is headquarters for dependable contacts. If you 
have a contact problem, our engineers are 
ready to cooperate with you. Callite Tungsten 
Corp., 547 Thirty-ninth Street, Union City, N. J. 


Write today for Catalog No. 152 describing 
Callite’s complete line of electrical contacts. 


CALLITE CONTACTS 
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Rat-tat-tat . . . and down goes another 
enemy plane! Our pilots and bombardiers 
have what it takes to out-blitz them. 

It’s our job back home to out-build the 
enemy. We’re now doing it. a 
Keep it up, America—work YX 


hard, avoid waste, buy more t“377 


War Bonds! 





Tue GARLOCK PackK1ING CoMPANY, PALMYRA, NEw YORK 


Manufacturers of GARLOCK Packings, 
Gaskets and KLOZURE Oil Seals 


In Canada: The Garlock Packing Company of Canada Limited, 
Montreal, Que. 


GARLOCK 





f you out-build ‘em!” 


heat, cold, light, ozone, acids, alkalis, aging, and elec. 
tric currents are among the points taken up. Tables 
of data give relations between natural and various syn- 
thetic rubbers, the percentage of volume increase after 
48-hr. immersion in a number of liquids, and a rough 
guide to specification points where this particular ma- 
terial can be used with confidence of satisfactory per- 
formance. B. F. Goodrich Co., Akron, Ohio. 

WAR COMES TO UNDERWRITERS’ LABS. 
Special booklet outlines the present activities of the 
Substitute and 
emergency alternate materials are listed with descrip- 


testing facilities of this organization. 


tions of the work undertaken in the establishment of 


special emergency specifications to cover products 
made from materials substituted for others grown war- 
scarce. Problems coming out of developments which 
are indirect results of the war are discussed too. They 
involve special investigations on such subjects as syn- 
thetic rubber production, effects of air raids, munitions 
production problems and the like. The booklet is ex- 
tensively illustrated with many more examples. Un- 
derwriters’ Laboratories Inc., 207 E. Ohio St., 


Chicago, III. 


BERYLLIUM WINDOW X-RAY TUBE. Charts 
and text in this leaflet (8D-834) show the advantages 
of the beryllium-window diffraction x-ray tube over 
previous models with Lindemann glass windows. It 
is pointed out that this tube has been under actual use 
since 1941 and in that time it has been determined 
tube life 
Tube construction and arrange- 


that exposure times have been cut to 1/10, 
has been increased. 
ment are explained together with target materials and 
ratings. General Electric X-Ray Corp., 2012 Jack- 
son Blvd., Chicago, IIl. 


INSIDE INFORMATION ON CABLES. Is- 
sued to replace in more extensive form an older vol- 
ume with similar subject matter this booklet details 
what the engineer-designer needs to know about lead 
covered, jute protected, wire armored, tape armored, 
and switchboard cables. Alternate materials for crit- 
ical tin and silk are discussed. Advantages and econo- 
mies of cables are considered and such data as trans- 
mission loss, capacitance measurement, and protective 
coverings are included. Concerning. the many types 
and sizes of cables listed, full particulars are given 
under the headings of sheath, conductors, mutual ca- 
pacitance, conductor resistance, insulation resistance, 
dielectric strength, number of pairs, guaranteed number 
of pairs, sheath thickness, mean OD., approximate 
weight per foot, and standard reel lengths. Coded 
diagrams are provided as keys to the stranding of the 
various cables. (Form No. T1676B) Western Elec- 
tric Co., 195 Broadway, New York, N. Y. 


WARTIME INSTRUMENTATION. 


cance may be found in case studies of a number ot 


Signifi- 


current uses for temperature and safety limit switches. 
Folder gives brief suggestions for specification points 
in aircraft, aluminum, explosives, marine, munitions, 
naval, oil refining, shell loading, and synthetic rubber 
processes and equipment. Four types of instruments 
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For smooth running rotating parts, 


it’s a question of 


Where and How Much” Unbalance. 
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OLSEN TYPE E-9 
Galauctug 


TINIUS OLSEN TESTING MACHINE CO. 


520 NORTH TWELFTH STREET, PHILADELPHIA, PA. 


B. . - AND PHYSICAL TEST- 
alancing VWachines ING EQUIPMENT 
PACIFIC SCIENTIFIC COMPANY 
Los Angeles, San Francisco, Seattle 


Western Representative: 

















































Machines 





Olsen E-0 Balancing Machines 
give the quick and correct answer. 


To correct the invisible unbalance in rotating parts re- 
quires a simple, accurate machine which locates quickly, 
the precise point of unbalance, and then indicates the 
exact, corrective weight neces- 
sary to put the part in perfect 
balance. The Olsen Type E-O 
Balancing Machine places 
these highly important facts at 
your command by the simple 
adjustment of a dial. It indi- 
cates within 1° where the un- 
balance is—the angle is 
shown on the clearly gradu- 
ated dial. The amount of un- 
balance is indicated on the 
meter which has an evenly 
spaced linear scale. This 
evenly spaced scale is typical 
of the unique advantages of 
the E-O, for it gives the same 
proportional scale deflection 
on small as on large amounts 
of unbalance. 


The simplicity of design and 
dependable accuracy of the Olsen E-O Balancing 
Machine makes it ideal for trouble-free production 
balancing of a multitude of rotating parts. Write today 
for complete information. 
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ABUSE OF TOOLS 
IS A FORM OF 





Tools seldom wear out—their failure is due primarily to abuse. 
Using a pair of pliers as a hammer—using a screwdriver as a 
chisel—using a light wrench for a heavy job —these and count- 
less other similar abuses shorten tool life. 


The high quality of Klein pliers makes them so necessary to 
our armed forces that only a limited quantity are available for 
the production front at home. It is imperative that we use them 
carefully. To help workmen and manufacturers get the greatest 
service from tools, we have prepared a handbook full of prac- 
tical suggestions on making tools last longer—on using them 
with greater safety. A copy will be mailed to anyone interested. 
Send the coupon below. 

DISTRIBUTED THROUGH JOBBERS 


Foreign Distributors: 
International Standard Electric Corp., New York 









This booklet on the proper care of tools 
and suggestions for their safe use will be 
\ mailed without charge to 
\ anyone interested. 







Since 1857 


WEE @ | lu 118 


3200 BEtMONT AVENRG.. GHICAGO 





MATHIAS KLEIN & SONS 
3200 Belmont Avenue, Chicago, Illinois 
Please send me without charge a copy of the booklet “Long Life to Tools.”’ 


are listed: 1. Temperatures 0-1400 deg. F., single snap 
action switch for 10 amp., 110 volt, 60 cycle. 2. Same 
general classification but with range adjustments in- 
side instead of outside the case. 3. Two snap action 
switches but otherwise with the same characteristics, 
4. Temperatures 100 to 300 deg. F, otherwise the 
same. Prompt deliveries are promised on equipment 
of these types and further information on the case 
studies is offered to inquirers. Burling Instrument 
Co., 253 Springfield Ave., Newark, N. J. 


WEAR-ADJUSTING BUCKET TYPE PUMPS. 
Swinging vane or bucket type pumps are shown in 
this bulletin (No. 1642). The line includes power 
pumps for industrial and marine uses, sanitary pumps 
for food products, truck pumps for petroleum prod- 
ucts, and hand pumps for many uses. Replaceable 
inner liners and vanes make it possible to renew the 
pump with ease and regain original efficiency. De- 
tails and principles of operation are discussed and ex- 
amples of actual points of specification are given for 
a number of industries. Special pumps and accessory 
devices are included. Blackmer Pump Co., Grand 
Rapids, Mich. 


METAL BLACKENING PROCESSES. Described 
in a series of folders and instruction sheets are four 
processes developed for the blackening of 1. Copper 
and copper alloys, 2. Aluminum and alloys, 3. Iron and 
steel, and 4. Zinc and alloys. Finishes are produced 
by immersion and are stable, adherent, hard oxides, 
Details of procedures and variations to achieve spe- 
cific conditions of surface for various purposes are 
covered. A point of potential significance is the de- 
scribed use of these processes to achieve a blackened 
finish on materials other than those in the list above 
but which can be electroplated with one of them and 
then treated. Enthone Co., 442 Elm St., New 
Haven, Conn. 


THERMOPLASTIC TUBING AND FIT- 
TINGS. Folder and accompanying data sheets (No. 
2-43-A) inform concerning tubing and fitting system 
similar to the long familiar copper tubing arrangements 
on automotive, refrigeration, and other such products. 
Listed are fittings in six styles and sizes from \% to 
%4; in. and tubing in the same sizes in coils, 25, 50, 
and 100 ft. Details are given for electrical properties, 
reagent effect, fabricating characteristics, general and 
thermal properties. Charts show bursting pressure vs. 
temperature relation; working pressures; and_ fiber 
stresses vs. temperature. Procedure and tools for 
flaring and methods for forming smooth kinkless bends 
are also discussed. Elmer E. Mills Corp., 812 W. 
Van Buren St., Chicago, IIl. 


HIGH EFFICIENCY BRAZING ALLOY. Pos- 
sible savings in time, money, manpower, machines, and 
critical materials are indicated in this booklet (No. 
}-3201). It describes a brazing alloy with low melt- 
ing point, excellent capillary action, self-fluxibility, uni- 
formity, good physical properties, high electrical con- 
ductivity, corrosion resistance, low cost, and a facility 
for holding tinning or electroplating. Points of speci- 
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IN THE NEW DOUGLAS PLAN 
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Sure they do. Marking parts for assembly is 
standard practice in high-efficiency plants. So 
are informative tagging, labeling and box print- 
ing. They tell the other fellow what it is and 
what to do with if. 
























With high-speed, precision-built Markem Machines you 
can mark products directly, (paper, metal, plastics, glass, 
wood, leather, rubber, fabrics, etc.) or print tags, labels, 
boxes and roll stickers fast, easily and inexpensively in 
lots as few as five just like long run printed units. 

















Ask TODAY about Models KD6 and 125. They quickly and 
legibly apply variable details to pre-printed tags, labels and 
boxes; or take blank rolls of gummed or ungummed paper and 
produce complete labels or tags from this material. Provide 
color emphasis, too. Send for catalog E6. 





You Made ’em - Now MarkeM I 
















MARKEM 
Variable Designation 
MARKING MACHINES 


BOXES, LABELS, TAGS, ENVELOPES. 
Easy-to-operate Markem Machines print 
them with trademark and specification 
imprints, quickly, easily and inexpensively. 
Print boxes packed or empty. Labels, 
loose or on the box. Materials may be 
paper, boxboard, cardboard, fibre, wax 
paper or plastic. Also glassine envelopes. 


TICKETS, TAGS, LABELS from CONTIN- 
UOUS ROLLS, one or two colors; cut-off 
or perforated; round or square Corners; 
gummed or ungummed stock. Quantity 
may be automatically controlled. Paper, 
cloth, fibre, parchment or plastic. 


COLLARS, SOCKS, STOCKINGS, SHIRTS, 
SHOE LININGS and all that myriad of 
large, hard-to-handle pieces of textiles, 
leathers and synthetics are marked in 
necessary detail and trademarked — all 
with special process Markem inks which 
assure legibility and durability of im- 
pression. Color possibilities unlimited. 


GLASS, METAL, WOOD, PLASTICS, 
PAINTED SURFACES, RUBBER SHEETS 
—even ABRASIVES! There are Markem 
machines to trademark, decorate, size- 
mark, part-mark and do all other stamp- 
ings on these products in the most ap- 
proved Markem manner. 


SHAPE AND SUBSTANCE PRESENT NO 
UNSOLVED PROBLEMS! There's a Markem 
machine to identify or decorate every 
part or product known to industry. And 
out of the Markem laboratories come spe- 
cial process inks, rotatable type wheels, 
special type bars or master printing 
plates so that Markem is the only source 
of supply you need for marking machines, 
devices and supplementary materials. 


Tell us today, what you want to mark 
and how you want to nr ark it. 
Send for catalog £6 
MARKEM MACHINE COMPANY 
KEENE, NEW HAMPSHIRE 





Send Today for Your 


FREE SAMPLE 


Pedigree No. 1110 Clear Hard 
Phenolic Baking Varnish is 
recommended for high speed 


units because it absolutely 


of this Improved will not soften or throw 


under maximum heat or 


INSULATING VARNISH 


speed. Deep drying, it is oil 
and water proof and has 


good life under heat. This 






The 
PRODUCT 


WITH A 


THE P. D. 


varnish has excellent bond- 
ing qualities and is practi- 
cally infusible. Write today 
for free sample and your 
os copy of the new Pedigree 
Insulating Varnish Catalog. 





GEORGE CO. 


SAINT LOUIS, U.S.A. 
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THE ADVANCE MICRO RELAY 
IS DOING A GREAT JOB 


TIME-TESTED in hundreds of applications, from 
aircraft to signal corps communications, the 
Advance Micro Relay has that vital qualifica- 
tion—RELIABILITY. One of the first small relays 
on the market, this dependable unit is doing a 
great job on all fronts. Maybe it is exactly 
what YOU need. 
ADVANCE MICRO RELAY HIGHLIGHTS 


* Available from Single Pole, Single Throw, to Four Pole, 
Double Throw. * Capacity: 2 to 220 Volts A.C., and 1 to 
60 Volts D.C. * Stationary Contacts mounted on heavy 
copper terminals minimize maladjustment. * All Contacts 
insulated, positioned above Ground. * Lug Terminals well 
spaced for easy soldering of connections. * Good clear- 
ance between Contacts permits control of higher voltages. 
* Weight: 3 oz.; Dimensions: 134° x 1Y%g’ x 1”. *® All 
metal parts A & N plated. * All Bakelite parts wax-im- 


pregnated to prevent moisture absorption. 


OTHER ADVANCE RELAYS 
are made for general circuit control applications. They 
include: Ceramic Insulated Relays (Double Pole, Double 
Throw, with extra Single Pole, Single Throw if desired) for 
antenna changeover or other R. F. Circuits. 


Each Advance Relay re- 









ceives individual adjustment 
ond inspection. Close atten- 
tion is given orders. Write 
for details today. 


la 
"Sdvonce Weloys 


ADVANCE ELECTRIC COMPANY 
1260-1262 West Second Street, tos Angeles, California 
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fication; results of fatigue, tensile, ductility, and pres- 
sure tests; information on brazing methods; and de- 
sign of butt, scarf, shear, and lap brazed joints com- 
plete the presentation for Westinghouse Electric & 
Mfg. Co., E. Pittsburgh, Pa. 


HYDRAULIC PUMPS AND POWER UNITS. 
Pumps with gear-shaped rotors of the type long used 
for automotive oil pumps and aircraft hydraulic pumps 
are displayed in Bulletin 480. Sizes range from 04 
gpm. at 1800 rpm. and 1000 psi. to 25 gpm. at 1200 
rpm. and 1000 psi. Full information is given for each 
series including data on recommended motor size for 
each output. Base, flange, and plain mountings are 
available in each size. Dimensions; discussion of oper- 
ating factors such as pressure, volume, mechanical effi- 
ciency, volumetric efficiency, smooth flow, long life, 
speed, and interchangeability of parts; and a descrip- 
tion of the operating principles of the pumps are all 
provided. Same capacity pumps are available with spe- 
cial provisions for direct mounting on the end bells of 
their driving motors—special end bells being supplied 
by a number of motor manufacturers who are listed, 
Power units are shown in several tvpes with and with- 
out accumulators. Their capacity ranges are approxi- 
mately the same as listed above and they are equipped 
with accessory devices such that they can supply oil 
either continuously or intermittently depending on type. 
Logansport Machine Inc., Logansport, Ind. 


OIL-HOLDING BRONZE BEARINGS. Formed 
by die pressing metallic powder and provided with an 
impregnation of lubricant, the many vari-shaped parts 
illustrated in this bulletin are offered for long service, 
cost savings, elimination of casting defects, and low 
operating and maintenance charges. description of 
the action of a powder metal, oil impregnated bearing 
indicates that it performs the important feat of pre- 
venting metal-to-metal contact at all times. As aids to 
the prospective specifier of these parts there is an of- 
fering of such subsidiary data as a list of available dies 
by use of which further savings can be realized; a list 
of stock bearings ready for immediate shipment; and 
a reference bulletin on the installation of oil retaining 
porous bronze bearings. Bound Brook Oil-Less 
Bearing Co., Bound Brook, N. J. 


HIGH CAPACITY NEEDLE BEARINGS. Ac- 
vantages of a specific design of needle-type roller bear- 
ings are listed in Catalog No. SM-42. Rollers in these 
units are fully cylindrical in shape and held in position 
by specially formed lips in the outer race. This, as 
demonstrated, offers increased load-carrying ability, 
elimination of end washers and loose retaining rings 
which bog down assembly, a small enough clearance 
between parts to provide effective sealing against en- 
trance of dirt, and automatic action to accommodate 
thrust loads. Bearings, which are made of SAE 
52100 steel hardened to 60 C scale Rockwell, are listed 
in sizes from % to 8 in. ID. and 1% to 11% in. OD. 
Means are shown by which these bearings can be used 
without’ inner races where radial space is at a premium. 
Selection tables are included. McGill Mfg. Co, 
Bearing Div., Valparaiso, Ind. 
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Fighting machines 


that make them must 


ON THE 
WAR FRONT 






toughest: on the battle line . 


INDUSTRIAL 
FRONT 





answer to some of yours. 
























We can supply you with what- 
ever you need in contacts, 
whether for light or heavy duty 
in any shape or size you may 
specify in platinum, palladium 
or their alloys, silver or gold. 
We make contact screws, studs, 
bars, plates, washers, lami- 
nated and inlay contact strips 
in any width and _ thickness. 
We are the largest refiners and 
workers of the precious metals 
in the world and our engineer- 
ing staff is always ready to 
consult with you. 
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and 
fail. Pure 
Carbon brushes are proving their tradi- 
tional reliability wherever the going is 
ON THE production line. Pure Carbon engineers 
are at your service ... we ve licked many 


tough brush problems, and may have the 
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Removing Scale from Metals — 


Frosting, Matting, Coloring — 






Cleaning before Painting, Plating or 
Enamelling — 


All this is done... 


WITH LEIMAN BROS. PATENTED 


SANDBLAST 




















On all materials, Metals, Plastics, Bakelite, 






Compositions, Glass — 






Also stencilling, lettering and 
decorating — 







Quicker, Firmer SoJdering — 
Clean up Welds — 





















vou can GET | 


There is no restriction on electri- By = 
cal porcelain. We can produce 

it quickly for parts made to your _—_ 
specifications — all you need! : 


to é FOR NEW ILLUSTRATED FOLDER 
AGF 
many 


Fe 
-~ t Hes 1 


AK HOR 








Complete motor-driven outfits — for small 
lots or mass production — 


Special machines for all purpose, includ- 
ing Shot and Shells — 


Aircraft Parts — 
from 


Castings to Screws — ILSCO CATALOG 


32 pages of life-illustra- 
tions and descriptions of 
items you need right now. 


Stampings and Entire Articles — 


Your guide to America’s Finest 
ELECTRICAL CONNECTORS 
FABRICATED TUBE PARTS 


ILSCO COPPER TUBE & PRODUCTS 
O., Inc., Cincinnati, Ohio 


Tell us your problem. The answer is here 


LEIMAN BROS. INC. 


109-2 CHRISTIE ST. NEWARK, N. J. 


Also Dust Collectors, Vacuum Pumps 
Air Motors — Grinding Machines 


Name 
Firm Name . 
PGGEOE 656k i 





ELECTRICAL MANUFACTURING 








the 












WORLD-FAMOUS 
t ters 
a licra r 
COMMUNIC ATIONS 
EQUIPMENT 











“TWHE listening is often as important in this man’s 


war as the doing or the talking... so when I 
TULL eee CMC tar Oat Cato throw it over to a reconnaissance plane, an observa- 
eae a tion post or general headquarters... this headset 


CONDENSER 
CORPORATION 


725 W. NORTH AVE CHICAGC 


better work and work right.” 


Roger—soldier, it will work okay! It will 
work as right as precision manufacturing, care- 
ful inspection and the determination of Utah 


THOMPSON ELECTRIC STOP TIMER workmen can make it. 


A PRECISION INSTRUMENT FOR TIME MEASURING 









Headphones are only one of the many products 
now being manufactured by Utah for the armed 
forces. A wide range of electrical and electronic 
devices is now being built in the Utah factories— 
important parts that must be made with split- 
hair precision in order to take their vital places 
on the fighting or war production fronts. 


Measures elapsed time to 
15 second! Used instead of 
stop watch for all labora- 
tory, instrument and ma- 
chine operations testing 
where high accuracy is re- 
quired. 3” dial. Operates 
on 110 volt Ac., 60 or 50 
cycles. Special speeds, dial 
graduations and remote con- 
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emt trols, to your specifications. It may be that you have a wartime problem 
q types o The H.C. Th Clock C that can be solved with Utah parts. Utah engi- 
K RON e Hi. C. Thompson Clock Co. : i i i 
)RCELAIN SiRhediasl Sheet ’ Sila: Guat neers are experienced in electrical and electronic 





problems. Utah production men are 
familiar with all the angles of pro- 
ducing precision work in quantity 








\LOG and on time. Write today for full 
e-illustra- information. 
ptions of 
ight now. 
Finest 
TORS 
"ARTS 7 o UTAH RADIO PRODUCTS COMPANY 
DDUCTS BQ SOL-REX e 852 Orleans Street . Chicago, Illinois 
Dhio REG. U.S. PAT. OFF. 
ss Miniature Incandescent Lamps Gl) Canadian Office: 838 King St., W., Toronto e In Argentine: UCOA Radio 
4 for all purposes Products Co., SRL, Buenos Aires @ Cable Address: UTARADIO, Chicago 
MINIATURE LAMP WO RKS UTAH WIRE-WOUND CONTROLS, RELAYS, JACKS, 
¥ 12-23 JACKSON AVE. LONG ISLAND CITY, N.Y. RESISTORS, PLUGS, SWITCHES, MOTORS 
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oi) ) MOTORS 


Aerial camera motor, 
1/120 H.P. with speed of 
6000 R.P.M.—12 volts. 
Equipped with ball bear- 
ings; diameter of housing 
2-3/16"’; overall length 
not including shaft 
3-7/32"'; shaft extension 
1’’; shaft diameter .1875” 
(3/16’’) weight 14 oz. 
Wrinkle finish. 
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Type LDI1B-1 


Antennae reel motor, 
wound for 1/13 H.P. at 
8500 R.P.M.—either 12 
or 24 volts. Equipped 
with ball bearings. Re- 
versible (3 leads); diam- 
eter of housing 2.306”; 
overall length not includ- 
ing the shaft extension, 
2-15/16”"’; shaft extension 


.766”; shaft diameter Type LD3F 
.250”; weight 1 Ib. 3 oz. 














SIGNAL Wireless and Telegraph 
Instruments are playing an impor- 
tant part in the war effort. Constructed according to 
exacting specifications, they are used in many branches 
of the service and are recognized for their high quality 
and dependability. 


#112-S Sounder 


SW-37Relay 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICHIGAN 
Offices in All Principal Citie 











There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 



























They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 


























TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 
Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
1 - and various industrial applications. 

Mercoid relays are different from 

conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 


ism.Varioustypesofrelaysavailable. 


















Specifications sent upon request. 








TYPE W-6 RELAY 
For Panel Board Mounting 
Recommended for control of motors, 
valves, electric heaters, fire and burg- 

lar alarm signal systems, etc. 








THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 


WIRE 
FORMS 


made in any material, problemsconcerning your 
any quantity, simple and products where parts like 
intricate shapes to suit these may offer a solution. 


your specifications; 
or ask for sugges- ne D. HUBBARD 
PRING COMPANY 


tions on any design 806 CENTRAL AVE 
or manufacturing PONTIAC « MICH. 


ay 


i eee dl let ee i 
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‘COMMUTATORS 


HOMER*e TOLEDO & HILLSDALE 


COMMUTATOR STANDARD COMMUTATOR 
CORPORATION COMMUTATOR 
se ‘ COMPANY . ate 
4748 HOUGH AVE. y WEST STREET 
CLEVELAND, OHIO aFOLEDO, OHIO” HILLSDALE, MICH. 
HENDERSON 3823 ° GARFIELD 3057 ° HILLSDALE 278 
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Specify 


LOUTHAN 


SX-1 STEATITE 


THE SUPER TALC BODY 










for 
Radio 


COMMUNICATION EQUIPMENT USE 
———— | 


LOW LOSS INSULATION 


Rugged ... Dense . . . High Dielectric 
Impervious to Moisture 
Precision Made . . . Any Shape or Size 














Submit samples or draw- 
ings for price estimates 


The LOUTHAN MANUFACTURING CO. 


‘‘Ceramic Specialists Sinee 1901’’ 


EAST LIVERPOOL, OHIO, U.S.A. 


JUNE 1943 


A eee 


een 
aed 


at 


| SMALL PARTS YOU NEED FROM THIS 


: - a 

Ctl ingle SOURCE 
A 8 = _ Se 

a @ 








Cen tralize your sources and SAVE TIME. Above diagrams typify the 
variety of Fuse Pins and Discs—Shear Pins—Retaining Pins—Setting Pins—Firing Pins— 


Swivel Locks—Threaded Hooks—Wing Nuts—U-Bolts—special and standard Screws, | 
Bolts, Nuts and Rivets obtainable at Central Screw Company for: 
@ Communication Units 
@ Electrical Controls 
@ Aircraft Components 
@ Ammunition Boxes 


@ Hose Clamps 

@ Bomb Releases 

@ Ordnance items 

@ Marine Equipment 


SPEED YOUR PRODUCTION |! if you need small parts for Bombs— 
Bomb Relecse-—Fuses—Ammunition Boxes—Communication Units—Electrical Con- 
trols—Ajircraft Components—Hose Clamps—Ordnance Items—Marine Equipment— 
we'll deliver any quantity, with absolute uniformity of size, shape, and quality 
when you need them. Write 


CENTRAL SCREW COMPANY ‘cicc ines: 





























Electric heating units and their controls are proving a prac- 
tical answer to many product problems. 

Automatic . . . with a wide range of control . . . occupying 
little space . . . this method can be successfully applied to many 
diversified products. 

Westinghouse has had wide experience in this field. We have 
already developed many successful applications; often by using 
standard Westinghouse parts. 

Some of our applications are listed below; many more are in 
our files. Perhaps one will solve your problem. Or perhaps we 
can develop a new application. Either way, our experience is 
at your service. Why not call us in today? Westinghouse Electric 
& Mfg. Co., Dept. 7-N., East Pittsburgh, Pa. J-10246 


EXAMPLES OF THE USE OF 
ELECTRIC HEAT 


TO PREVENT THE FORMATION OF MOISTURE. . 


Westinghouse thermostats and 
heating units keep temperatures 
above dew point, 








prevent mois- 
ture interference. Example: to pre- 






























vent condensation in plane radios. 


TO KEEP FLUIDS AT OPERATING TEMPERATURES. 


Westinghouse thermostats and 
heating units keep lubrication and 
liquids fluid, ready for 
operation. Example: 


instant 
to keep oil 


in fighter planes ‘‘ready’’. 





TO WARN AGAINST SUDDEN TEMPERATURE FLUCTUATIONS. 


Westinghouse thermostats, using 
temperature fluctuations, flash 
warning signals. Example: to tell 
tank drivers which motor has quit. 





THESE ARE JUST A FEW, MANY OTHER APPLICATIONS ARE 
POSSIBLE. WHY NOT DISCUSS YOUR PROBLEM WITH US TODAY? 


Westin 


PLANTS IN 25 CITIES. 


OFFICES EVERYWHERE 


nghou Sse 


HEATING AND CONTROLS 





AC & DC KATOLIGHT 
GENERATORS 


5 Kw Generator 
self-excited 


Do you need generators for your War Production Pro- 
gram? Kato’s entire production at present must be con- 
fined to orders with high priorities. 


Can make good deliveries on A. C. generators 350 through 
15,000 watts, self-excited and separately excited models, 
1800 and 1200 r.p.m. Available for all standard voltages 
such as 110, 220 single phase, 2 or 3 wire, three phase 
or three phase, four wire. Frequencies of 25, 30 and 50 
cycles also available. Voltage regulation about 8% with 
3% speed change. 


Also Rotary Converters and A. C. light and power plants. 


KATO ENGINEERING COMPANY 
66 ELM STREET, MANKATO, MINNESOTA 








JONES BARRIER 
TERMINAL STRIPS 


An_ ideal terminal 
adaptable to practi- 
cally every product. 
Bakelite Barriers pro- 
vide maximum metal 
to metal spacing. 
Prevent direct shorts 
from frayed wires at 
terminals. 6 SIZES 
meet every requirement. From 34" wide and 13/32” high with 
5-40 screws, to 214" wide and 1K ” high with 14’’-28 screws. 
Write today for information on complete line. 


HOWARD B. JONES 
2300 WABANSIA AVENUE CHICAGO, 


INDICATING LIGHTS 


BY KIRKLAND 
WHO FIRST PRODUCED THE TYPES 
OTHERS NOW TRY TO REPRODUCE 


The #590 Unit. One 
of many popular models 
































No. 2-151 








of heavy duty units for 
120 V.. service with 
Neon or Tungsten bulbs. 
Features a screw type 
Lens-cap. Mounts in 
a single 74” hole. Under 
writer’s Approved. 





Prompt. deliveries. 


Write for Latest Catalog—Distributed national 


THE GRAYBAR ELECTRIC co. 


THE H. R. KIRKLAND CO., Morristown, N. J. 
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VACUUM 


in the Micron Range 


y 
The large triangular porcelain tubes illustrated are made by Points the Way to 


the Thomas Wet Process Deaired Method. Porcelain is 76” 
long, 8” high with wall thickness of 142”. Designed by Thomas 
Engineers for use in the inside of steel wire galvanizing tanks, 
they now supplant materials heretofore unsatisfactory. Thomas 
Wet Process Porcelain was selected in this case because of 
its high resistance to heat and acid and for its ability to with- 
stand adverse conditions. 


Perhaps you have a production problem for which Thomas ® Ouicker Drying at Lower Temperatu res 


Porcelain has the answer? If so, write us today and we'll ad- : : jae . een . 
vise as to the adaptability of Thomas Porcelain to your needs. (Saving tie Saving heat speeding 
production ) 


THE R. THOMAS & SONS CO. @ More Thorough impregnation 


LISBON, OHIO ( : : . 
PA Me oo 5 Poet ies 5 pee Insurance against insulation breakdown) 


@ Complete Evacuation of Tubes and Compressors 
(For longer life—greater efficiency ) 


K E s T E R Stokes Vacuum Pumps literally combine laboratory 


efficiency with large commercial capacity in a 


F L U xX E S simple, rugged design, built for hard, continuous 


service, requiring /ittle power and practically no 


4 4 ARE maintenance 
Years Old ) 


Stokes High Vacuum Pumps are the product of 
WRITE US YOUR PROBLEM more than 40 years of: specialization in high 


KESTER SOLDER COMPANY (U7 5 soe ons, “TuPment of pioneering 


in the development of pumps, gauges and vacuum 
4209 Wrightwood Avenue, Chicago, Illinois : P : P P §2ug 
Eastern Plant: Newark, N. J. processing equipment offering a 
Canadian Plant: Brantford, Ont. complete vacuum service to the 
Electrical Industry for drying, 


N-WeL CUSTOM MADE impregnating and evacuation. 
‘rite for th k dbook 
TEER co tighee Vacuum Practices 


and Equipment. Sent on request. 
More than 20 years of special coil and 


+ transformer manufacturing for industry, 


laboratory, research and instrument makers. F. J. STOKES MACHINE COMP ANY 


Built to conform to Army, Navy and Signal 


Corps requirements. 5996 Tabor Road Olney, P. O. Philadelphia, Pa. 
« Units 1 watt to 100 KVA Representatives in New York, Chicago, Cincinnati, St. Louis 
« Prompt Service on single or small jots Cleveland, Detroit 

+ Specialist in special transformers & coils Pacific Coast Representative; L. H. Butcher Company, Inc. 


e Engineering Service to Meet Special 
Applications 


NOTHELFER 
WINDING LABS. 


118 ALBEMARLE AVE. 
TRENTON, N. J. 
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A hold-up on the assembly line may mean a slow-up on the front line! 
“Absenteeism” of some small part necessary to finish a war order has 
been eliminated in most of the plants of the country by vigilant con- 
trol of inventory. In some places, however, it still threatens — due to 
dependence upon a single supply source. 


If this happens to you, and the missing part is a spring, contact us at 
once. We may be able to help you. At present, we are making reason- 
we 


ably prompt deliveries of helical springs and wire forms up to '% 
wire size. File your specifications with us anyway—just in case. 


SPRINGS for VICTORY PRODUCTS 


THE PECK SPRING COMPANY 12 Grove Ave., Plainville, Conn., U. S. A. 











LAMINATION DIES 





. . . For high-speed economical production, you need perfect 
dies. Good laminations can only be made from a good die. 


WPM. P. STEIN & CO. 


424 ST. PAUL STREET ROCHESTER, NEW YORK 


Relays... 


LET US HELP YOU 
WITH YOUR WARTIME 
RELAY PROBLEMS 


QUICK CHARGE, Inc. 


1750 N. E. 10TH STREET OKLAHOMA CITY, OKLAHOMA 





PPC om 
PER e Gry 


A Few of the Concerns We Serve 

Carnegie-Iilinois Steel Co.—Liberty Aircraft Corp.—The Defiance 
Screw Machine Products Co.—Pratt & Whitney—Ford Motor 
Company—American Locomotive Co.—International Harvester 
Co.—Brooklyn Navy Yard—American Rolling Mills—Bendix 
Radio Corp.—Brewer Dry Dock Co.—Timken Roller Bearing Co.— 
Willys Overland—The Superheater Co.—R.C.A. Mfg. Co. 

| Your production too can be stepped-up by installing LIMA © 
Gearshift Drives to your equipment . . . Wire or write for address 
of Lima Engineering Service nearest you. 


* Buy War Bonds for Quick Victory * 


Large enough to, successfully serve you, yét's 
* enough to give personal attention to your nee 










"© LIMA ELECTRIC MOTOR “© 
Lima, 0 U.sA 
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ile Thermostatic Control 





Like the success of accomplished players, who 
achieve the unusual and thus attract more “box 





‘Tm heating of compounds for industrial use presents 
almost endless problems and the solution of most is 
found in Sta-Warm Variable Thermostatic Control. It 
enables the operator to turn the heat on and off as con- 
veniently as controlling the flow of water from a faucet. 


office”, CMP precision cold rolled strip steel con- 
sistently delivers applaudable cost-saving qualities 
—exceptionally close tolerances, uniformity of 
properties in coil after coil, and fulfillment of all 
exacting specifications. It makes possible the CMP 



























} 
bey strip record performance for essential war industry. 
Here are a few examples of the advantages afforded: Often when heat- 
ing operations progress, a different degree of heat is required ... 
In changing from one compound to another, the heating require- 
ments usually change . . . The initial melting point is often higher 
than that of continued operation ... When immersing cold materials, 
the application of heat calls for momentary acceleration. There are 
many other conditions as well, and all are most successfully met with 
Sta-Warm Variable Thermostatic Control. 


And CMP did not fail when called upon in many 
cases to extend its service. and replace other 
“gone-to-war” performers, such as critical light 
gauge non-ferrous metals; again CMP proved its 
wide adaptability by meeting the important physi- 
cal characteristic requirements so that the Victory 
° “production show” could go on. 


Wouldn't it be wise to investigate right now how 
this “know how” specialist in precision light gauge 
strip steel could help you get “top” box office 
for your post-war products? CMP offers their 
cooperation. 


No. 402-WV (Illustrated above). Finds many applications in labor- 
atories and process industries for heating waxes and all kinds of 
rfect compounds, In great demand at present for making equipment for 
1 die. the signal corps, air-borne radio, etc. Choice of ranges, 100° to 
300° F; and 300° to 550° F. In 2, 4, 8 and 12 at. sizes. 


ORK " 

Sta-Warm engineers will be glad to show how a Sta- 
Warm Heater, specifically designed and engineered for 
your compound, will do a better job, speed production, 
simplify operations, give more uniform results, lower 
costs. State your problems; no obligation. 














STA-WARM 
ELECTRIC CO. 
565 N. Chestnut St. 


Ravenna, Ohio 


w{2e 
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‘ac. Complete TOO IEEE for Subsidiary of the Cold Metal Process Co. 
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SPURS—HELICALS—BEVELS (straight & spiral) WORM 
GEARING—THREAD GRINDING 


(14 to 96 D.P.) 


This range logically embraces the 
gear components of many critical 
control devices essential to the war 
effort and this organization is proud 
of its contributions of such material 
in the program. 


With full production capacity sched- 
uled far into the future, all new 
inquiries are now necessarily sub- 
ordinated to these vitally important 
prior commitments. However, every 
urgent need will be given careful 
consideration. 


ie Specialties 
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2650 W. MEDILL AVE. Ph. HUM. 3482 


lle * Ball Bearing * 

























The success of your electrical 
products performance is 1n 


, MOTORS 





‘ ‘ ie 
direct ratio to the quality of The Choice of 
your coil base Leading 
Design 
PRECISION Engineers 
& 


PAPER TUBES 


Spiral wound Dielectric Kraft, Fish Paper, 
Transparent Cellulose or Combinations in- 
sure the utmost in coil base engineering by: 


. . because BETTER MOTOR DESIGN 
has been the consistent aim of Valley 
Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


SPLASH DESIGN 


Valley Ball-Bearing 
Motors are designed 
to meet operating 
conditions where 
hazards of liquids, 
chips, etc., dropping 
into the motor, are 
involved. Motors are 
protected against 
this as well as against 
normal splash con- 
ditions. 


Heavier heat-treated compression 

More strength 

Lower moisture absorption 

Maximum insulation 
Closer sizing to dimensions 
Lightest possible weight 
Space saving 
MADE TO YOUR SPECIFICATIONS 


Ball-Bearing Motors 
lo to 75 Horsepower 


VALLEY 


Electric Corp. 


-F 4221 Forest Park Blvd. @ St. Louis 





Any length, round, square, rectangular—any thick- 
ness, any ID or OD. Ask for samples. Wire or write. 


Also manufacturers of Precision I ’ Forms, St 


PRECISION PAPER TUBE CO. 


2035 W. CHARLESTON ST. CHICAGO, ILL. 
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Can a slight unbalancing weight disturb the 
equilibrium of rotating parts? 


READ WHAT USERS of GLOBE DYNAMIC 





M. 3482 


ring « 


RS THE RAJAH SOLDERLESS 


fee SNAP TERMINALS 





ing 
gn 
eers 


DESIGN 
f Valley 
‘hrough- 
‘Bearing 

definite 
conomy 
1ipment. 
igineers 
Bearing 








Louis 


BLOOMFIELD NEW JERSEY 


TRING 
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BALANCERS say. 


Remember that the centrifugal forces, causing un- 
balance vibrations, increase with the “SQUARE 
OF THE SPEED.” 


Higher speeds of today therefore greatly increase 
the unbalance forces, and resulting damage. There- 
fore it is more necessary than ever to DYNAM- 
ICALLY BALANCE these parts. 


Users say THIS about GLOBE 
Dynamic Balancer 
Results 


0 DELICATE A 


45) Vent Mia LLL oN 





Probably 
YOU saw this too 
While browsing thru the “‘house organ’’, of one of the leading manufacturing 
concerns, you too probably saw this frank illustration of a true fact. We 
have been telling you, but you have wanted to hear someone else—an 
unbiased user who knows—tell about his machines. Especially about this 
Globe Dynamic Balancer with years of hard use in their plant. 

Is it any wonder this company reorders GLOBE? 

You would too — if you knew 


THE GLOBE TOOL AND ENGINEERING COMPANY 


435 Davis Ave. 


Dayton, Ohio 


Write for new Dynamic Balancing Bulletin — Just off the press 


Used" Extensively By Manu- 
facturers of Oil Burners, 
Radio, Testing Devices, Ma- 
chines, Appliances and Equip- 
ment 


The complete terminal consists of two 
parts—the base stud (male) which can 
be furnished tapped for 6/32”, 8/32”, 
10/32” or 10/24” machine screws—and 
the spring snap terminal (female). 


The base stud is fastened to panel or 
electrode of the sparking plug; the spring 
snap terminal is fastened to the ignition 
cable, 


Merely push the terminal on the base 
stud, and it snaps into place making a 
positive electrical connection. To re- 
move just pull it off; no screws to bother 
with, no springs to bruise fingers. 


TRADE MARK | 





No obligation. 


THE Rajah co. 





LET SMITH BUILD|THEM|! ** 


We make all kinds of fine wire coils, with one quality in 
common—long-lasting performance. As it’s useful these 
days to know where you can obtain what you may need, we 
suggest that you clip this ad and file it under “Coils.” 
If you need them right away, write or wire specifications. 


NATHAN & MFG. 
R. co. 
105 PASADENA AVENUE 


SOUTH PASADENA, CALIFORNIA 
Electrical Products 


Write today for descriptive folder illustrating our complete ° 6 : R S T 
line of terminals, nipples, tools, base studs, etc. 


because they 
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The steel mills of America are 
expected to produce in excess 
of 90 million tons in 1943. That 
means practically continuous 
operation. To produce 90 mil- 
lion tons, the mills must have 
45 million tons of scrap metal. 
That’s a lot of scrap, but with 
all America cooperating we will 
ae oe OTTO LSTOL Trey my | 
the scrap metal campaign. the 
steel industry will be able to 
make its 1943 quota. Are you do- 
ing all you can to keep the stee! 


furnaces of America blazing? 


iS ae eG eee eo 
THE GLOBE IRON ROOFING & CORRUGATING CO 


Do You Know ALL of the Advantages 
OF INFRA-RED RAY DRYING WITH 


NALCO DRITHERM jicsvens LAMPS? 


Radiant Energy Drying, baking, heat- 
ing and dehydrating is the modern 
method—cuts drying cost, saves time, 

yw uses minimum space, produces uniform 
results. 


Available in Inside-Silvered (self reflecting) or 
clear glass types. 


Learn all of the advantages of the Infra- Red proc- 


ess—Write for your free copy of “Drying Prob- 
lems Made Easy” today. 


North American Electric Lamp Co. 


1082 Tyler Street St. Louis, Missouri 


= spirit of Lafayette is a fight- 
ing spirit. Lafayette Radio is bending every 
effort to speed America’s war production by 
supplying emergency requirements of radio, 


ae and ctectronic pores to all branches of a 7 —-«# 2 


the armed forces as well as to manufacturers 
and subcontractors. 


Make Lafayette your headquar- PAPER i UBES 
ters for parts. A single order to Lafayette, no 


matter how large or how small, will bring quick ~ 
delivery on all of your parts requirements. " _— wal iid 


Free 130-Page Catalog. Radio, Sound and 
Electronic Parts. Write 901 W. Jackson 
Blod., Chicago, Ill., Dept. 6L3 
aad ) SPIRAL 
SP WRAPPED 
AS x pea <SERS 


ROUND ~- SQUARE - RECTANGULAR 


Write for Samples and Prices 


— PARAMOUNT PAPER TUBE CO. 
“Quick Delivery ~ 801 GLASGOW AVE., FORT WAYNE, IND. 


on Radio, Sound and Electronic Parts’ 
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e Aircraft Equipment 


e Communications 


+ Magnets QUICK QUOTATIONS 
ao FAST PRODUCTION 


sited nai ie Boe ge from DOYLE! 
Precision-ize Pencil Drawings a OES initia egeassialtanatle 


Sharp Prints without Inking ae eae —— 
Relieve Draftsmen Shortage of sf 

Speed Production Time 

Cut Operating Costs 

Make Old Boards Better Than New 


== Cover worn-out boards. Make new boards 
more efficient. Most perfect drawing surface 














e Timing Devices 








Years of specialization in winding 
practically all types of coils have 
: developed a degree of proficiency 
e Vibrators that speeds production, with long 
practice that makes perfect. 


SITLL 












7? offs . 
Accurately Wound To,Your Specifications 
All Doyle Coils delivered to you, conform with the high standard 


eaOpue a Se ee of your production samples. Precision of workmanship, and quality 
offer on No-Inxk Drawinc Boarp Tops. of material are rigidly maintained at all times. Your assembly lines 


are kept rolling with coils that are physically and electrically correct— 


Yes, Immediate Delivery! absolutely uniform and moisture proof. 


w. H. LONG cO., 425 N. CLARK ST., CHICAGO—EST. 1911 













With a MODEL “J” HAND 
TACHOMETER 


Triple Range: 
300— 1200 RPM. 
1000— 4000 R.P.M. 
3000—1 2000 R.P.M. 


RUGGED-RELIABLE-CONTINUOUSLY 
INDICATING TYPE 


WRITE FOR BULLETIN #706M 


D HERMAN H. STICHT CO. INC. 
27 PARK PLACE NEW YORK. N. Y. 


SPRINGS 


Magnet Coil Generator Field Coil 
Random Wound 


@ Relay Coil 


Forward blue prints and 
specifications today—for 
quick quotations. Doyle 
trained engineers are on 
the alert to serve you with 
the most satisfactory solu- Motor and Generator Field Coils, 
tion to your coil winding wound, connected, taped, impreg- 


nated and shaped to conform to 
problems. your housing. Moisture-Proofed. 





Special — Small Torsion and Coil of 
wire size .004” and up. 


Accurate Quantity Production 





Every order receives the personal 


‘“ : ‘‘One Good Turn ora Million’ 
attention and benefit of over 20 


years experience in spring making. 


J.W. BERNSTON CO. 


66 Farmington Ave. Plainville, Conn. 


Qe 


sames w. DOYLE tne. 


2734 N. Pulaski Road, Chicago 
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canized fibre for electrical insu- 
these as a base, BAER craftsmen 


lation toughness and durability; 
can stamp, punch, drill, turn, saw ACTH CTC Devices 


| VULCANIZED FIBRE - PHENOL FIBRE 
TEM — | | DUSTRI ES 
Two excellent materials to cover 
SHAPES WS LY phenol fibre for the added advan- 
parts to your exacting specifications. 


MeL ae GUN SPECIAL practically every requirement—vul- 
Small-Power Motors 

tage of resistance to moisture. With 

IN ANY QUANTITY REQUIRED Write to-day, there is no obligation. 


TO YOUR EXACT SPECIFICATIONS 












Serving on many fronts 





After attaining leadership in the 
phonograph field over a period of 30 
years, G. I. smaJl-power motors are now being 
produced entirely for Victory, together with 
electronic and other precision-made devices. All 































are characterized by correct design, quality mate- 
rials and accurate machining. Manufacturers 
engaged in war production will find it to their 
advantage to submit their specifications and enlist 
the cooperation of G. I. engineers. 


Pee 


CRAFTSMEN IN FIBRE FABRICATION 


9-11 MONTGOMERY ST., HILLSIDE, NEW JERSEY 


LU Ta 


i ee) Oe ee 


THIS NEW 
: f Here’s a simple and direct 
TRA ‘Dye MA RK symbol to know us by! Back 


of it stands over 23 years of 


ie 4 RS IN 1 ERR in the inventing, 
esigning, manufacturing of 

, 1 relays for every conceivable 

THE MAKING purpose. But the biggest 
thing it stands for is con- 

fidence. “You can buy a 

Kurman Relay with your 

eyes shut,” is what many of 

the biggest relay users will 

tell you. That—cohfidence in 

Kurman—is valuable insur- 

ance to safeguard the repu- 


4% =. . tation and performance of 
= your products—be they low 
KURMAN cost volume production 


units or costly experimental 
developments. 


Cleve-Tung NON-LEAK Seal Rod deserves 
that designation. This product, thanks to our 
new patented process, has an improved grain 
structure. Elongated grains are broken up, 
removing the hazard of leaks in grain bounda- 
ries. As a result, the life of the vacuum is 
lengthened, so that the performance of power 
tubes, particularly in radar work, is rendered 
more reliable... Write for details. 


FOR THE BEST RELAYS CONSULT KURMAN 


CLEVELAND TUNGSTEN, INC. 


10200 MEECH AVENUE S SiS. in 
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A NEW PERCENTAGE TIMER 


BY 


& 74, a 

CAPHLCE 
automatically controls the percentage of time at which any A. C. circuit 
can periodically be closed or opened out of a definite length of a time cycle. 
Used for regulating input to electrically operated furnaces, ovens or heaters; 
controlling the proportionate flow of chemicals for boiler feed water, treatment, etc. 


Write for interesting bulletin No. 2500. 


a APRN CRAMER COMPANY 
CENTERBROOK 
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The Arnold Enginee 


Sy 
; 


H 


ring Company is proud to receive the Army-Navy “E” award 
for great accomplishment in the production of war equipment. We realize that 


| 
l 


ial 


this award carries with it not only honor, but a responsibility. The manage- 


; r 


ment and personnel of The Arnold Engineering Company will continue with the 





; =a same high devotion, energy, and skill to turn out products for the war effort. 


ee 


a 
147 EAST ONTARIO ST. - CHICAGO, ILLINOIS 
Specialists in the Manufacture of 


ea UP Re At a dem) 
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FREGLISION PARTS 


A SHOT IN THE ARM 
MAY SAVE A SOLDIER’S LIFE 


Precious blood plasma for the wounded, serums for the 
sick, narcotics to deaden pain—yes, hypodermié injec- 
tions are vital life-savers on every battle front! 

Today, the plungers for these hypodermic injectors 
are made of glass, centerless ground within a tolerance of 
.0005” for roundness and dimension. The accuracy and 
finish of the centerless grinding is of the utmost im- 
portance. Any pit- 
ting or irregularity 
may permit air 
bubbles to get into 
the fluid and, in 
turn, be pumped 
into the blood 
stream with fatal 
results. 

Accurately 
ground glass plays 
another important 
part in the war 
effort, too. Glass ‘go, no-go” plug-type gauges ground 
within a tolerance of .0001” are helping manufacturers 
of vital precision parts for planes, tanks, guns and ships 
do a faster, better job. 

Precision grinding of every type with amazing accu- 
racy, ON A MASS PRODUCTION BASIS!—that’s 
ACE’s vital contribution to winning this war. Here is a 
great American plant with precision tools, centralized 
responsibility and sleepless ingenuity. Here is where to 
come for practically every operation in the manufacture 
of small parts where accuracy is required, both now and 
after the war. 


Lives depend upon the accurate grinding of 
these little pieces of glass. 


Inspection of each individual piece! 


ACE MANUFACTURING 
CORPORATION 
s for Precision Parts 


1247 E. ERIE AVENUE, PHILADELPHIA 
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Motor Drive Unit 


The Cullman Drive is an individual Electric Motor 
Unit designed primarily to eliminate countershaft and 
overhead belting arrangements. It increases machine 
efficiency approximately 25% or more and is durable. 


Any lathe, shaper, milling machine, screw machine or 
punch press can be modernized at surprisingly low 
cost by the installation of the Cullman Drive. 


A 60-Day FREE TRIAL without obligation will con- 
vince you of the value of Cullman Drives. 


Write today for full information. 


CULLMAN WHEEL COMPANY 


1352-E ALTGELD ST. CHICAGO, ILL. 
FRE ES TE MRE: MER aN TR SS 





ENGINEERING POSITIONS 


You will be interested in these unusual opportunities 
with a mid-western manufacturer of precision machine 
tools and fractional horsepower motors. 

Here’s what you will get: 

1. A chance to grow with a medium-size and well 
established company, always a leader in its field, 
now devoted to war production, but vigorously 
pursuing a program of planning which will pay 
dividends in the post-war era. 





A position of responsibility in the developmental 
laboratories of this company, working with con- 
genial personnel on assignments which will be in- 
teresting challenges to your ingenuity and ability. 


There are also openings for application engineers in 
which men with engineering backgrounds and sales 
ability will find a rich field for their talents. 

Here’s what you must have: 


Developmental Engineer—You must be a graduate 
M.E., not older than 38, with some experience in 
machine tool design, preferably including spindle 
design and ball bearing applications. 

Application Engineer—You must be a graduate E_., 
not older than 38 with some knowledge of frac- 
tional horsepower motors, and preferably some ex- 
perience in sales or sales correspondence work. 

These opportunities are based on expansion which is a 
part of a long-range program and are not openings 
created by the war. Make your application with de- 
tailed information on your qualifications and require- 
ments. Address it to 

Executive Personnel Department 


THE DUMORE COMPANY 
| Racine, Wisconsin 
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‘ACTURING 


One section of nearly six acres of manufacturing facilities used entirely to hasten Victory 


3701 RAVENSWOOD AVE. 


from INSULATION and WIRES, Inc. 
Will Fill All Your Requirements 
With Less Inventory 


hen you standardize on Mallory 

Universal AC Capacitors, you can 
meet any capacitor requirement with fewer 
types on your stock shelves. That's because 
Mallory Capacitors are truly universal — 
they do double or triple duty. 


You can get complete 
details from one of the 
offices listed here — or 
write for the IWI Blue 
Catalog. 


INSULATION AND WIRES 
SERVICE 


INSULATION AND WIRES, INC. 


2127 Pine Street, St. Louis, Mo. 289 Simpson Street, N. W., Atlanta, Ga 
181 Portland Street, Cambridge, Mass 30 Trowbridge Ave., Detroit, Mich, 
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CHICAGO, 


They are used as pilot lights to 
show location of switches, sprin- 
kler valves, alarm boxes, emer- 
gency doors and exits, and as 
indicators for fuses and for ma- 
chines with small quiet motors 
which may run unnoticed. They 
may also be used as test lamps for 
electrical circuits, for synchro- 
nizing any two or more moving 
machines and checking speed. 
Maybe some vital equipment you 
make can be made more efficient 
with the help of glow lamps. 
Your electrical wholesaler can 
supply the complete line. For a 
free folder showing many uses, 
write Dept. EM-o at the address 
below. 


NELA SPECIALTY DIVISION, LAMP DEPT. 
GENERAL 8 ELECTRIC 


410 Eighth Street, Hoboken, N. J. 





COMPLETE FACILITIES 
for STAMPING and 
FINISHING 
METAL PARTS 
ANODIZING 
ALLOY HEAT TREATING 
WELDING - ASSEMBLIES 


Electronic Components 
Engineering & Design 


NAME 


FINE METALCRAFT 
CERAAILEGS 


CROWE NAME PLATE & MFG. CO. 


G-E NEON GLOW LAMPS 


For use as Pilots and Indicators 


ENERAL ELECTRIC Neon Glow Lamps are ideal 

as pilots and indicators in industrial war plants 
because they require little power, can operate on standby 
battery or generator service, and stand up under shock 
or vibration. They produce a distinctive orange-red 
light and have a useful life of about 3000 hours. 






























ILLINOIS 





—=— 
TYPE S-14 ©. -E Glow Lamp 


is available in 3, 244, and 
2-watt sizes. 


















96-Page’ Catalog 





SYNCHRONOUS MOTORS 
atthe Aigh Running “Jorgue 


A distinctive design enables these motors to 
deliver a running torque of about three times 
their starting torque. Thus they will maintain 
synchronous speed satisfactorily in spite of volt- 





age variations. Starting torques range from .16 
to .8 ounce-inches. Made in 3600 r.p.m. only. 
Write for data. 
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an 
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ADE to Army, Navy and 
Air Corps specifications. A wide range of types 
and sizes of screws, nuts, washers and associated 
fasteners—all metals, heads, threads, points and finishes. 


Thousands of standards carried in stock. Specials to 
your order. Samples cheerfully furnished. Send samples, 
sketches or blueprints. We'll quote promptly. 


Fastest delivery on Machine Screws, Drilled Screws, 
Aluminum Washers, Cotter Pins, Lock Washers. 


On Request MANUFACTURERS SCREW PRODUCTS 


212 West Hubbard St., Chicago, Ill. 
S SS 
ge eliIID YJ 












Specification oe 
B. of S. 42 B 9 (INT) Nei 


; 
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SPARE PARTS BOXES 


24 stock sizes. For shipboard use, Electrical and 
Mechanical. Navy grey finish. Immediate Delivery. 
— Send for Price List — 


COLE STEEL EQUIPMENT CO. 


349 BROADWAY NEW YORK 


ELECTRICAL MANUFACTURING 
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INTRICATE BATTLESHIP PARTS 
























| Multiple 
POWER RHEOSTATS 





| je Made up of two or more 25- and 50-watt Clarostat 

| power rheostats in tandem, mounted in a rigid 
pressed-metal frame, as shown. Available in stand- 
ard ratings of 5 to 5000 ohms per unit in both the 
25- and 50-watt sizes. Other combinations made to 

a order. Extremely rugged both electrically and 

Z mechanically. Brutes for punishment. Ideal for 
long, trouble-free service. 


* Write for Literature... 


(an ee, 


CLAROSTAT MFG. CO., Inc. - 285-7 N. 6th St., Brooklyn, N. Y. 





Made of Thomas Cold Rolled Strip Steel, 


many small and intricate battleship parts 


) FELT wickine 


... THE EASY SOLUTION TO 
DIFFICULT LUBRICATION PROBLEMS 


have extreme accuracy. Fabricators of these 
items have long since learned to depend upon 
Thomastrip high quality, uniformity, and 
dependability. They know that their difficult 
specifications will be met dependably with 


Thomas’ exacting production which ‘includes 


yy 


Where friction points are least accessible, danger is Salter’ 7 te eee 

_ . Ewmrm _- 41: n . o 
greatest. The easy, proven solution is FELT wicking. untaltering supervision. In addition to un 
Nothing but FELT will hold oil ready to bleed at the 


friction point. Up or down, over a long distance or 


coated cold rolled strip steel, Thomas’ special 





electro-coated products also speed many war 
short, FELT keepsthe lubricant on tap...always ready. fe production jobs and save non-ferrous metals. 

Wicks are made of neutralized FELT in a wide er 
range of densities, and are available in thicknesses as 





small as 3/32” diameter. Write for samples. 
Please address Desk M eo ee ee 


COATED, SOLDER 
COATED, ELECTRO- 


| American Felt mee 
| Company 


TRADE MARK 
General Offices: GLENVILLE, CONN. 
New York Boston Chicago Detroit Philadelphia Cleveland 
Los Angeles San Francisco Dallas St. Louis 
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PICTURE OF A RESEARCH ENGINEER— 


1943 Style 


Meet Rita. Rita’s the girl who never worked in a factory 
before, but using her woman’s intuition, she helped to 
solve a drilling problem that had puzzled engineers for 
many weeks. 


Here’s just one more example of the lasting influence 
of war production on your peace-time motors. There 
are many girls at Victor like Rita—tomorrow’s home 
makers, cultivating an appreciation for fine workmanship. 
Victor post-war motors will be better in every way. First, 

because war production has taught 








Making connections 
right—the first time— 
is a cinch with Drake 
Industrial Soldering 
Irons and Solder Pots. 
That’s one reason they 
are so popular with 
fast-producing Amer- 
ican Industry. Every 
need of industry can be 
met, too, for Drake has 


2950 Robertson Rd. 


us new tricks and second, because 
we'll have to sell thousands of 
newly-educated Rita’s. 

Building for Uncle Sam 


today so that we can 
build for you tomorrow. 


VICTOR ELECTRIC PRODUCTS, Inc. 


Dept. M-234 
Cincinnati, O. 








DRAKE ELECTRIC WORKS, INC. 


Drake Soldering Irons 
and Solder Pots are 
available now with 
an A-1-A or better 
priority rating. write 
now for Illustrated 
Folder. 


3656 LINCOLN AVENUE, CHICAGO, ILL. 














NAME PLATE 












Model No. 40 


For Stamping details on name plates. Eliminates irregular 


and unsightly stamping on name plates, tags, etc. 


Available in 1/16”, 3/32”, 14”, 5/32” size characters. 


Dials contain all the letters and figures, diagonal line, 
and sign, dash, period. No experienced operator required. 


We also furnish a similar Press—Model 240—with 
Heating Element for HOT Stamping Plastic Plates with, 


or without color foil. 


NUMBERALL STAMP & TOOL CO., inc. 


New York 


Huguenot Park, Staten Island, 





. *% * | THE HILLIARD 


SINGLE REVOLUTION 


Oe ae 


Werever extremely accurate control of intermittent ma- 
chine operation is essential the Hilliard Single Revolution 
Clutch is unequalled. Its accuracy has won for it the accep- 
tance of Industry for cutting, punching and packaging 


operations. 


vay! THE 


T 
4 wRITE HILLIARD 
For information that will help CORPORATION 


you to adapt this clutch to your | 106 W. Fourth St 
ELMIRA, N.Y. 


needs 





AUTOMATIC SPACING 
PRODUCES NEAT WORK 


DETAIL PRESS 
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PRODUCTION SCREWDRIVING 
WA ™ Speed Up Your F 


Defense Program 








Three Models 
Screw sizes No. 2 to 54” diameter. 


| 

| 
Machine screws, wood screws, self- | 
tapping screws, cap screws, special 
screws. 


Standard or special heads. 


No marring of heads . . . no strip- 
ping of threads. 


All screws drivento uniform tension. 


SEND SAMPLES FOR Sy : 
PRODUCTION ESTIMATES MODEL B capacity No. 8 


to 14" diameter screws. 


DETROIT POWER SCREWDRIVER CO. 


— 


A representative group of assem- 





blies made on the MODEL B 2813 W. FORT STREET DETROIT, MICHIGAN 


by Paragon 


Used to accurately delay the closing or opening of an 
electrical circuit following a power failure or disconnect of 
the A. C. operating potential. Or to provide an adjustable 
time delay between the closing of a pilot circuit and the 
subsequent closing or opening of the Timer load circuit. 
Ideal for automatic protection of electronic tube plate 
circuits against sudden application of power. Powered by 
self-starting industrial type synchronous motors. 

Hundreds of applications. Each unit precision built— 
rugged and dependable. Write fer complete catalog of 
time control instruments today. 


PARAGON ELECTRIC COMPANY 
700 Old Colony Bidg. @ Chicago, Illinois 


Paragon /;...,. 


BUILDERS OF ELECTRICAI 


You're Safe With 
STAR STEATITE 


The experience that STAR has already had in the production 
of this much-needed material is your protection against inferior 
quality. STAR STEATITE meets U. S. Specifications for 
“Grade G" Ceramics. Write for copy of THE CERAMIC 
REPORTER. It has the complete story of STAR STEATITE. 


é 


PORCE OMPANY 
41 Muirhead Ave. TRENTON, N. J. 
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Theres a SECOND DIMENSION tx your Cower 


Flexible Couplings # 


Your prime mover may be working like a charm. Your production equipment 
dependable for utmost demands. Both will be only as efficient as your 
transmission. Misalignment, whip, backlash can slow them down deplorably. 
Look to your Couplings! 























L-R smooth out transmission troubles, relieve you of servicing. L-R Couplings 
never require lubrication. Cushions always in sight. No shut-downs for changing. 





Type “W" embodies exclusive L-R principle of free-floating cushions hung Beg cage 
between rugged jaws, insuring uninterrupted power-flow. Type “IA” for all 2 to 2500 h.p. 


kinds of light power, has only three parts: cushion spider and two metal jaws. 
L-R Couplings are particularly effective where electrical insulation 1s 
required. 





Send for Complete L-R Catalog and Free Selector Charts 


Shows couplings for every duty, 4% to 2500 h.p. With L-R Type “IA” 


. . e Pat. & Pats. Pend 
the Charts anyone can pick just the right coupling. Write "\c we 0 eee. 





LOVEJOY FLEXIBLE COUPLING CO. °° cHe,cocui” 


Refractory Porcelain ae A a T E D 


Shown below are refractory electrical porcelain : : . . 
pieces made to withstand thermal shock in various Have you a Canadian Manufacturing or Dis- 
electrical appliances and apparatus. Colonial makes 
all types of electrical porcelain with glazed or unglazed 2 : ; 
surface and with white or grey body. Some are stock concern? If so, communicate with us as we 
items but many pieces are made to customers’ specifi- 
cations. Send us drawings and specifications for price ; : 
euskentaes plant, or would consider marketing your 








tribution problem which is giving you some 
are interested in purchasing or operating your 


, »xroducts. Prefer items used by large indus- 
The Colonial Insulator Company I : = 





tines Avon: Olde trial plants, municipalities and utilities. 
> Sais All replies will be treated confidentially. 
icago ice: : a . ‘ ‘ 
jl pa . 1706 Fullerton Ave.) Box No. A-52, Electrical Manufacturing, 
Cary 1250 Sixth Ave., New York, N. Y. 
‘a 
MADE TO ORDER - 
2 


~ 





FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier and Thyrotron Connectors, High Voltage 
Tube Sockets, Iron Core RF Chokes, Quartz Q Polystyrene Insulation, High 
Frequency Variable Condensers, Meter Type Dials, Cast Aluminum Chassis, etc. 
Catalogue Upon Request 






By Wea BARA MFG.CO. Inc. 
150 EXCHANGE ST. ENA a UEC 
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IT’S ALL IN THE POINT! | 


Reg. U. S. Pat. OF. 


ae 


SELF-LOCKING HOLLOW SET SCREWS 


When the ‘‘Unbrako’”’ Self-Locker 
is tightened, the knurled point digs- 
in—prevents vibration from work- 


ing it loose. Can be easily removed 





and used again and again. Sizes: 


14” diameter. 
Pat'd. and Pat's Pend. No. 4 to 1 : diamete 


KNURLED SOCKET HEAD CAP SCREWS 


Knurled head gears right to me- j 
chanic’s fingers—prevents annoy- 
ing time-wasting finger slips. | 
Knurling also permits an ingenious 
method of locking after counter- 
sinking. Sizes: No. 4to 114” diam- 
eter. Send for ‘‘Unbrako”’ Catalog. 


NN 


Knurling of Socket Screws origi- 
nated with ‘‘Unbrako”’ years ago. 





AN 


Standard Pressed Steel Co. 
Box 594, Jenkintown, Penna. 





/ 


a 
a 





Save Critical Materials (copper and tin) 


Keystone Selflube porous iron bearings are moulded 
tojsize and shape from iron powders, and conserve 
critical materials for the war effort. There is no 
sacrifice of quality as compared to other metals for 
performance is equal and in some applications even 
superior to bronze or brass. Characteristics include 
prelubrication, greater wear resistance, close toler- 
ances, and availability. Investigate their advantages 
wre. for your application. 


1935 STATE ST. SAINT MARYS, PENNA. 


1943 
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used for FIELD WELDS 
ON PRESSURE PIPING 





\UEES 
TIMING 
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PORTABLE HEAT STRESS RELIEVERS 


For field welds on pressure piping manufactured by 


H. O. Swoboda, Inc. 


Use the 
EAGLE INTERRUPTER 


The rate of heating and cooling is manually selected 
by setting the timer dial. The timer accurately regu- 
lates the "ON" time on the electric heating units 
thereby controlling the rate of temperature change. 
Send us your timing problem. 


EAGLE SIGNAL CORP. 
MOLINE ILLINOIS 





NO “Dishwater Hands’ 


All These Drafting Jobs 


FASTER... al hare 


-EMC- Electric Motors 
help with Dishwashing.. 




































On shipboard or in barracks, dishwashing for thousands cf * 
hungry sailors is a ‘‘mass production” job. So, long lines of 
y EMC Motor-powered Washers take over after each meal, 
and huge stacks of dishes are ready for service again in * 
J short order. 
ust at 
* This is only one of many wartime tasks of EMC Custom- x 
F | i c k Designed Fractional H.P. Motors . . . Another indication 
of great new oe . which EMC motor engineering 
: + : ; ; 
a D ia | will play a vital part in the future, too. * 
If your equipment plans today, or tomorrow, call for 
on t L e % special motors that pack a lot of power in small size, call in * 


an EMC expert . . . He'll have a ready answer. 


ae Write for the EMC SERVICE SHEET to * 
help you to accurate and timely data. 





HTER - 


- COPYIST 


* 
* * * * * 


ELECTRIC MOTOR CORPORATION 
1204 State Street, Racine, Wisconsin 


- M pat Tay vi ee . 
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Use a SPEEDCRAFT 
| WIRE STRIPPER 


for Faster and 
Better Wire 
Stripping 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 






% Take the drudgery and 
delay out of the drafting room. Shorten the manu- 
facturing interval from the idea stage to the shipping 
dock. All with Hunter Electro-Copyist, the original 
photo-copying machine that is as fast as light, as 
accurate as the camera’s eye. 

Requires no lenses, focusing or darkroom — no 
special experience of any kind. Simply pull out a 
length of sensitized paper to cover the drawing, close 
the cover and flick a dial. In a matter of seconds, the 
drawing is copied. In a surprisingly short time you 
can have the developed print — with no errors, noth- ; 
ing left out. Every caus, dimension, correction and over a period of 16 con- 


notation included — every line, angle and curve we Pasa a at 
accurate to scale! rite for complete information—sending wire samples—no obligation. 


You'll save enough manpower on reproduction jobs THE WIRE STRIPPER co., £785, Enen OS 


alone to expand your drafting capacity for vital, rush 
war work, or tor your own post-war designs. 
By INDUSTRIAL 


Write today for a 
free, detailed folder 
on engineering and 
production depart- 
ment applications. 

MOLDS are built in our own MOLDED PARTS are pro- 
duced with the latest type of 
equipment and the parts are 
subject to a rigid inspection 

Plastic Molds. before leaving our plant. 





Jumbo - Size Model 
for Aviation Work 


The same machine, the 
same basic principle, the 
same speed and accuracy 
—only scaled up in size 
to accommodate larger 
drawings. 


Tool Room, backed by over 
25 years’ experience in making 





INDUSTRIAL MOLDED PRODUCTS CO. 


HUNTER ELECTRO-COPYIST, Lh 


CKD iCal, me 2035 CHARLESTON ST. CHICAGO, ILL. 
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Cee En ELT. 
Operating Machine Tools! 


Dongan Transformers solve the problem 
of providing low voltage circuits for the 
lighting and operating of control circuits 
on machine tools without installing sep- 
arate lines. Simply run a branch line from 
the power line, using a transformer to 
reduce the voltage. 


Quicker installation, at lower cost, with 





less labor and less critical materials. Keep 
this in mind when you have work of this 
character. 


WRITE 


for booklet on 


ecncheninan Special Transformers 


connections. forradio, radar, and other control purposes. 


DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. DETROIT, MICH. 


The 
Dongan 
Line Since 













ee. 
Se Prien, bs. 
BALDWIN. L.1., N.Y. 


and 825 Watt. 


No. 41-B 
with plastic 


shell Available for fluores- 


cent and incandescent 
lighting or fractional 
HP control. Trouble- 


free operation, de- 
pendable and eco- 


nomical. Individual 
light control con- 
serves electric power. 


Electrical Division 
T-Rating 


MANUFACTURING CO. 
VALPARAISO, INDIANA 
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No back lash. An- 
gle of rotation 
330 deg With 
dial. 2 sizes — 500 


10 Amp. with 


















“""CHROMALOX 
SRA He ee 


Ina 
BAKING OVEN 


The immediate vicinity of the 
oven is cool and comfortable— 













Chromalox electric strip heaters 
are mounted inside the oven— 

The heat is generated inside the 
oven— 

"> The heat is confined inside by 

insulation around the oven— 







| No heated flues carrying off hot 
exhaust gases— 






No unhealthful or ill-smelling 
fumes, as with combustion— 


No hot steam pipes conveying 
steam to the oven, nor hot con- 
densate away from it. 


In a 
MOLDING PRESS 


The operator of this press is com- 
fortably cool, even though the 
platens are heated to 400° F. 
room temperature 20° F. low- 
er than with steam heated 
platens— 
































Because the heat is generated 
where it is used — inside the 
platens — up to that point it is 
cool electric power— 


Chromalox electric cartridge units 
are embedded in the platens, 
controlled by thermostat for 
uniform temperature. 





Ina 
MELTING POT 


No roaring flame, but quiet elec- 
tric power— 






No gushing heat surrounding the 
installation —all heat con- 
tained within the insulating 
jacket— 

Chromalox electric strip heaters, 
clamped to the wall of the 
melting pot, provide tempera- 
ture of 450° F.—and insure 
cool working conditions for the 
operator. 


If you have an excess heat condition in heated equipment, 
electric heat will cure it. Check with Wiegand engineers. 
Write, giving details and rough pencil sketch. For valuable 
electric heat data, ask for the 64-page Chromalox catalog. 


EDWIN L. WIEGAND COMPANY 


1530 Thomas Bivd., PITTSBURGH, PA. 
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TRIPLET 


Combal Lice INSTRUMENTS 






Deliveries under government requirements are facilitated 
by two large sub-contracting organizations combining to 
greatly increase Triplett output. 


PLR SM Mesa se SES eee ea 





Tf (0) PLASTIC TUBING 
IS TRANSPARENT 


Because it is made by our exclusive processes, TULOX 
Plastic Tubing possesses physical properties of timely 
interest. It is... 

Made lo close tole rances 

Made from a —_ ber of different base resins 

Available in wide range of sizes 

Made in unlimit sad Jona th 

Light fin u eight 

FREE OF STRAIN and TRANSPARENT 
NATIONAL DISTRIBUTION. Immediate shipment from ware- 
house stocks for War Production. isan ted catalog will 
be mailed on request. 


EXTRUDED PLASTICS, Inc. 


PEG U.S. PAT. OFF 


New Canaan Avenue Norwalk, Conn. 





INCANADA: Sole Licensees, DUPLATE CANADA, LTD., Plostic Div. Oshawa, Ontario 


EXPORT DEPT.: AMERICAN STEEL EXPORT CO., INC., 347 Madison Ave., N.Y.C. 
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SHEARS DI-ACRO 
shear squares and sizes ma- 
terial, cuts strips, slits, 
notches 


—- 





. . BRAKES DI-ACRO 
BENDERS Di-Acro Bender bends angle, chan- Brake forms non-stock 
nel, rod, tubing, wire, moulding, strip stock, etc., angles, channels or ‘‘Vees’’, 
2 sizes. Capacity up to 44” cold rolled steel bar 


NO DIES — NO DELAYS 


*‘Beat The Promise’ on delivery this new way: Use The DI-ACRO System of 
“Metal Duplicating Without Dies’’ — and have parts finished before dies 
could hardly be started. 
DI-ACRO Machines Shears, Brakes, Benders 
are precision-built STANDARDIZED units 
so designed you can readily convert them into 
highly SPECIALIZED productive machines 
suited to your own particular needs. You may 
adjust, alter or remove any of the original con- 
tact surfaces, attach operating clamps, guide s 
and gauges, or quickly set up your own forming 
surfaces or conversions. Either right or left hand 
operé ition and mounting of each unit. The result 
is a pré ictically unlimited adaptability fora great 
variety of DIE-LESS DUPLICATING. Write 
for catalog—‘‘Metal Duplicating Without Dies”’. 


— 

















309 Eighth Avenue South ° MINNEAPOLIS, MINNESOTA 


meas i 


AUTOMATIC and DEPEND- 
ABLE. Oil supply is always vis- 
ible. Eliminates all guesswork, 
bearin ? failures, waste, etc. Mod- 
ern in design—easy to instal l—add 
longer life to your machines. 
There's a size for every application. 

















THE MODERN WAY 
Oillevelis automatically mzin- 
tained. As oil is consumed it is 
immediately replaced. No guess- 
work—no hazards. 


TRICO FUSE MFG. CO. Milwaukee, Wis. 


3007. TA ae 
MORE WINDING AREA, 


CTS 
ROR PEE 


Can take larger gauge, or more wire same gauge. SQUARE 


Space saving. Lightest bobbin type made. Round, => 
Square, Rectangular. ANY QUANTITY—PROMPT | r 


DELIVERY to your specifications. Let us make 
up somple. Write oe 


RECTANGULAR 


PRECISION PAPER TUBE CO. 


Also Dielectric Paper Tubes... spirally wound 
2035 W. CHARLESTON ST. CHICAGO, ILL 
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A ee a) 
SECURELY ! 


By making sure your shipments are care- 


TTA Solot- Meal MI MES aC ae 1c) Lode) 


for shipment and properly addressed, you 


ToT LLM Mi imate: mlile me (IN Zam 
And by preparing your shipments as com- 
Xoo AR EM tS) CL Rd Ml diate 
the war effort by conserving precious 


transportation space. 


WEST VIRGINIA PULP & PAPER COMPANY 


230 Park Avenue. New York.N.Y. 35 €.Wacker Drive. Chicago. Il 


















Small motors built to 


DECIMAL your specifications, 
MOTORS? designed to fit your 


application. 
Let us send you blue- 
prints of our standard 


Ask: sizes. 


Why not avail yourself 
ge E J N Zz EK of our 41 years experi- 
ence in designing and 
* . ° . 
first ’ building electrical 
motors and motor 
driven apparatus. 


HEINZE ELECTRIC COMPANY 


LOWELL, MASS. 





‘\\ 





PRODUCTS 


METAL SPECIALTIES 


Modern plant equipped 
to produce accurate 
work in all metals. 


\» 
S 
\Y 


yi 


OS 
XX 

y 
Y 


\y 
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TANGULAR 


Send your specifications 
to us for prompt esti- 
mates without obliga- 
tion. 


A MINUTE’S CARE IN ADDRESSING 
MAY SAVE DAYS IN DELIVERY. 





NATION-WIDE RAIL-AIR SERVICE 





fURING JUNE 1943 on 






“WE ARE CURIOUS” 


is a questionnaire placed in 
Roosevelt rooms. Responses en- 
able us to improve our service. 


i] 


is the answer we get most often 


ROOMS WITH BATH FROM $4.50 


25°, Reduction on Room Rates to 
Members of the Armed Forces. 


HOTEL ROOSEVELT 


MADISON AVE. AT 45th ST., NEW YORK 
Hi BERNAM G. HINES, Managing Director 


| 
| 
| 
i 
HH Direct Entrance from Grand Central Terminal 





‘“ESCO’’ AT WAR! 


All of our motors, generators, motor-genera- 
tors, converters and generating plants now go to 
war. 





Our greatly increased production has enabled 
us to enlarge our facilities and improve our products. 


We will be in a better position than ever to 
serve you after the war. 


ELECTRIC SPECIALTY CO. 
213 SOUTH STREET, STAMFORD, CONN. 


REFRIGERATION 
PARTS NEEDED 


@ Idle and surplus inventories of refrigeration parts can 


now be put to essential use in helping to maintain the 
nation’s huge investment in refrigeration. 

We buy outright for cash, usable parts for distribution 
to over 20,000 refrigeration service-men customers. Let 
us put your idle inventories to good use—you will then 
be helping conserve scarce and precious materials. 


THE HARRY ALTER CO. 
1728 So. Michigan Ave., Chicago, Ill. 





| patents. 








MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York, N. Y 





DESIGN ENGINEER WANTED 


Excellent opportunity for electrical design engineer with smal] 
motor experience to work on design of motors for present aircraft 
application. Permanent position with good chances for advance- 
ment. Box A-49. 


OPPORTUNITY KNOCKS! 
DEVELOPMENT ENGINEER WANTED 


Our client, a moderate-sized but growing New England plant, 
has an unusual opening for a product engineer capable of design- 
ing and perfecting electrical wiring device items. Fine duration 
and post-war opportunity for man with imagination, initiative 
and ability. Write details of training, experience, earnings and 
objectives, to The Goldsmith Company, Advertising, 414 Union 
Trust Bldg., Providence, R. I. 


REAL OPPORTUNITY FOR EXPERIENCED ENGINEER 


Nationally known Detroit Manufacturer, AAAI financial rating, 
not now in the laundry equipment business, offers real oppor- 
tunity for the right man. Permanent position with good chances 
for advancement. Successful applicant must be one who can 
design ironers, drying machines and washers (both conventional 
and automatic types), and who is familiar with the use require- 
ments of these products. In answering, be sure to state age, draft 
status, and give complete past employment record. All inquiries 
will be treated in confidence. Only those eligible for employment 
under the War Manpower Employment Commission Stabilization 
Plan need apply. Box A-43. 


ELECTRICAL ENGINEER WANTED 


Electrical appliance manufacturer needs fully qualified engineer. 
Permanent position offering individual opportunity. Appliance 
experience desirable. Box M-43. 


SALES MANAGER AVAILABLE 


Unusual combination of business and technical experience. 
Thorough grounding in modern management methods with 
industrial engineering (for sales) service. Extensive experience 
in policy formulation, sales training, advertising, sales promotion, 
sales research and post-war planning. Know costs, accounting, 
budgeting control, office records, statistics. Especially qualified 
to coordinate activities of sales and engineering departments. 
Age 42. Available on reasonable notice. Box A-48. 


PLANNING A NEW HEATING APPLIANCE? 


My 25 years specialized experience in development of electrical 
heating appliances (both domestic and commercial types) and 
knowledge of competitive factors can help you hurdle many of 
the pitfalls. Available as consultant on post-war design and 
engineering or in organizing new electrical department. Box A-50. 


DESIGN ENGINEER AVAILABLE 


Political change in Germany in ’39 forced me to give up own 
factory for electrical appliances and devices according to my 
Now employed as designing engineer but seek greater 


opportunity to utilize inventive abilities. Graduate engineer. 


| Box A-51. 
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WS electronic 
RANSFORMERS 


reraft Acme electronic trans- 
ne formers are made-to- 
measure, for each appli- 
cation. That's why inde- 
pendent, unbiased tests 
give Acme first choice in 
performance. Acme en- 
gineers combine exact 
























































plant, 


esign- electrical specifications 
ration with mechanical limita- 
lative 


tions into precision-made 








s and 7 
Union transformers that provide Power or Filament Transformers 
for maximum performance Acme case ones manne mount- 
. . ing area. May mounted on bottom, or 
of the electronic device. suspended from top or side. Produced to (Acme Photo) 
specifications in sizes from 50VA to 500VA. 
Write for Bulletin 159. 
NEER 
ating, THE ACME ELECTRIC & MANUFACTURING CO. 
oppor- 35 WATER ST. CUBA, N. Y. 
hances 
io can 
itional 
-quire- 
, draft 
cam Shipbuilders are speeding the war effort by 
ym . . . 
Sam using durable, quickly applied Meyercord 


Decals instead of slow, laborious hand sten- 
ciling for interior markings on escorts, mine 
, sweepers, merchant vessels, and aircraft car- 
F - riers. Hundreds of man-hours are saved in 

= 7 applying Decals in one simple, quick opera- 

gineer. — \ A FRSAL C Q? tion. Decal lettering provides uniformity and 
_— UNIV “Us greater visibility at lower cost; easier, faster 
' a replacement, and simplicity of maintaining 


IT'S A METHOD | Fieccicstl”neeie. nameplates, toate 


- nameplates, trade- 
AND MATERIAL marks, signs, insignia . . ae seater 
ment panels, etc., . . . Meyercord Decals will 







rience. 
s with OF MANY USES do the job. They’re adapt- 
erience able to any surface, wash- 
aaa able, durable, uniform, 
nalified highly visible and permit 
rments. use of any color. No sharp 
edges, screws, bolts or 
rivets. Consult Meyercord 
RD Decal Engineers on your 
’ requirements. No obliga- 
, , tion. Address Dept. 1126. 
ectrical Universal C. Q. isa quick P 
es) and way of hivh oi Porce- Meyercord Decals replace crit- 
nany of lain of high ielectric ical metals. Leading manufac- 
gn and ; : strength,acid,corrosion turers of America have enjoyed 
»x A-50. and thermal shock re- their precision and uniformity 
sistance; dry process molded to proper design.” There’s for over fifty years. Save time, 
an infinite variety of uses for this material to replace — metal and money with Decals. 
now and for years to come —the metal that can better 
be used in other war production efforts. Now is the 
time to investigate the possibilities of conversion to 
up own Universal C. Q. parts. Better get in touch with a Universal 
to my porcelain engineer today. THE MEYERCORD Co. 
greater 


nginees THe UNIVERSAL ctay propucrs co. Sen eee 


1540 EAST FIRST STREET + * * SANDUSKY, OHIO 
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In the new Bendix RT A-1B two-way telephone for air- 
craft and ground station service, WARD LEONARD 
wire wound vitreous enamel resistors are used. 


To quote from an article in March 1943 FM Maga- 
zine by Mr. R. B. Edwards, Bendix radio engineer, 
“Aircraft radio apparatus design might be described 
as the radio engineer’s delight, for no restrictions 
are put upon the designers ingenuity in using the 


WARD LEONARD RESISTORS are built to with- 
stand heat, moisture, vibration and other adverse oper- 
ating conditions. The line covers a wide range of types, 
ratings, terminals, 
mountings and enclosures, 
Let us send you bulletins 
describing resistors of in- 


sizes, 


terest to you. 





WARD LEONARD ELECTRIC COMPANY, 34 


RESISTORS \N THE AIR 


best he can find in materials and methods to assure 
absolute dependability.” 


But the use of Ward Leonard Resistors is not con- 
fined to communications. You find them used by 
the Army, Navy and by industry for every purpose 
where dependable resistors are required to operate 
under most difficult conditions. 


Ward Leonard Engineers are at the service of every 
They 
will gladly suggest the resistor from the Ward 


manufacturer of equipment using resistors. 
Leonard line that will not only give you the best 


possible service but will be best adapted to the 
conditions of assembly. 


RELAYS + RESISTORS * RHEOSTATS 


Electric control (WL) devices since 1892. 


SOUTH STREET, MOUNT VERNON, NEW YORK 
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RCA Victor Div. of Radio Corp. of America 119 
Railway Express Agency, Inc 241 
Rajah Company, The 225 


Raymond Mfg. Co 
Div of Associated Spring Corp 


Rea Magnet Wire Co., Inc 
Reading Screw Company 
Reliance Elec. & Engineering Co 
Rex Rheostat Company 
Richardson Company, The 
Robbins & Myers, Inc 
Rockbestos Products Corp 
Roebling’s Sons Co., John A 
Rogan Brothers 

Rohm & Haas Co., Inc 

Russell, Burdsall & Ward Bolt & Nut Co 
Ryerson & Son, Inc., Joseph T 


The 


SKF Industries, Inc 


Saginaw Malleable Iron 
Div. General Motors Corp 


Scovill Mfg. Company 
Seymour Mfg. Company, The 
Shakeproof, Inc 

Shallcross Mfg. Company 
Sherman Mfg. Co., H. B 
Signal Electric Mfg. Company 
Simpson Electric Co 


Smith Mfg. Co., Nathan R 
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Southington Hardware Mfg. Co., The 
Spencer Thermostat Co 

Sprague Specialties Co 

Square D Company 

Stackpole Carbon Company 
Standard Pressed Steel Co 
Standard Transformer Corp 

Star Porcelain Company, The 
Sta-Warm Electric Co 

Stein & Co., Wm. P 

D. M. Steward Mfg. Company 
Stewart Stamping Corp 

Sticht & Co., Herman H 

Stokes Machine Co., F. J 

Stokes Rubber Co., Joseph 
Stupakoff Ceramic & Mfg. Co., The 
Superior Electric Company 


Taylor Fibre Company 
Thermador Electrical Mfg. Co 
Thomas & Sons Co., The R 
Thomas Steel Company, The 
Thompson-Bremer & Company 
Thompson Clock Co., The H. C 
Toledo Standard Commutator Co 
Torrington Company, The 
Torrington Mfg. Company, The 


Trico Fuse Mfg. Company 
Triplett Electrical Instrument Co 


Udylite Corporation, The 

United States Rubber Co 

United Transformer Company 
Universal Clay Products Co., The 
Universal Winding Company 
Utah Radio Products Company 


Valley Electric Corp 
Veeder-Root, Inc 


Victor Electric Products, Inc 


Waldes Koh-I-Noor, Inc 

Ward Leonard Electric Co 
West Virginia Pulp & Paper Co 
Western Cartridge Company 
Westinghouse Elec. & Mfg. Co 
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Weston Electrical Instrument Corp 
Whitney Screw Corp 

Wiegand Company, Edwin L 
Wilson Company, H. A 


Wire Stripper Co., The 


Makepeace 
ACOLLECTOR RINGS } 


ALL, KINDS AND SIZES FROM 20 INCH TO % INCH 


OLLECTOR RINGS of gold, coin silver and fine 


silver, 


on 


brass and other base metals, in 


diameters of from 20 inches to 4 inch or any- 


thing in between, either plain or grooved, with 


er without leads soldered in, are one of our 
(® specialties. We can supply contact rings for 


’ virtually any revolving mechanism. 


SILVER.SOLDER RINGS are another feature 
made to sige for line assembly brazing of steel, 


i 


e bearings, bushings and other 


F specifications before placing your 
for anything in precious metal either 
inated on base metals. 
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Insure against peti Soa tos elys] of your war Feel i aly! ryt ed 
} J 
i 


safeguard life and property with Master Explosion Proof 


Motors approved by the Underwriters’ Laboratories for . 


use under Class I Group D hazardous PPP ms sist mee 


Group G grain dust and Cfass 11 Group F hazardous carbon dust conditions. 
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THE MASTER ELECTRIC COMPANY e DAYTON, OHIO 


Available in sizes from 1/g to 75 horsepower and in a aa 
range of types including repulsion induction, squirrel 

cage, direct current, multispeed, vertical, flange moun id 
TT eo STP <_ee and many mechanical and 


electrical modifications of these types. 
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Design features like the Westinghouse “De-ion” 
principle of arc extinction are certainly a com- 
mon-sense “must”. And today’s production goals 
need the kind of protection that the Bi-metal 
overload relay can give. The Westinghouse line 
of a-c and d-c motor controls is complete for 
motor types that meet requirements of a wide 


variety of applications. 


So when you need motor controls— write 
“Westinghouse” in the specifications. Then get 
your Westinghouse representative on the phone. 
He'll help you all the way from application to 
installation. Westinghouse Electric & Manufac- 
turing Company, East Pittsburgh, Pa., Dept. 7-N. 
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MOTORS AND CONTROLS 
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